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8. No discovery, invention or improvement shall be entitled to this 
premium, which hath been already published, or for which the author 
hath been publicly rewarded elsewhere. 
4. The candidate shall communicate his discovery, invention or i: 
provement, either in the English, French, German, or Latin language. 
5. All such communications shall be publicly read or exhibited to the 
Society at some stated meeting, not less than one month previous to the 
day of adjudication, and shall at all times be open to the inspection of 
such members as siidil desire it. But no member shall carry home with 
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PROCEEDINGS 


OF THE 


AMERICAN PHILOSOPHICAL SOCIETY, 
HELD AT PHILADELPHIA, FOR PROMOTING USEFUL KNOWLEDGE. 


Vou. XXIX. JANUARY TO JUNE, 1891. No. 135. 


Vocabularies from the Musquita Coast. 


By Daniel G. Brinton, M.D. 


(Read before the American Philosophical Society, March 6, 1891.) 


Through the kindness of the Rev. W. Siebarger, a missionary of 
the United Brethren, now resident on the Musquito coast, I have 
obtained several new vocabularies from that region, which offer 
points of interest to the ethnologist. 

The most important of these is a list of words from the language 
of the Ramas tribe, the first and only specimen of their tongue that 
I have encountered. These people live on a small island in Blew- 
field lagoon. They number at present about two hundred and fifty 
souls, all of whom have been converted to Christianity, and all of 
them are able to speak and read English except a few very old per- 
sons. Their native tongue is rapidly disappearing, and in a few 
years, probably, no one will be left able to use it fluently and cor- 
rectly. 

In physique they are described as large and strongly built; in 
temperament, submissive and teachable. 

Their language has always been reported as wholly different from 
that of the Musquito Indians, who occupy the adjacent mainland, 
and this is shown to be correct by the specimen sent me. It bears, 
in fact, no relation to any other tongue along the Musquito coast. 
It does not, however, stand alone, constituting an independent 
stock, but is clearly a branch, not very remote, of a family of lan- 
guages once spoken near Chiriqui lagoon, and thence across to the 
Pacific, or nearly that far. 

To this stock I have, in my classification of American languages 
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assigned the name ‘‘ Changuina,’’ from its principal member, the 
Changuinas, who resided on the river of that name flowing into 
Chiriqui lagoon. It is said that some few villages of the stock may 
still be found about the headwaters of this stream. 

My chief source of information about this family is derived from 
the small work of A. L. Pinart, published in Paris last year, en- 
titled Vocabulario Castellano-Dorasque, Dialectos Chumulu, Gua- 
laca y Changuina. M. Pinart knew of no members of the stock 
north of the Chiriqui lagoon, though Blewfields is more than two 
hundred miles to the north of it. 

The following is the list of the words sent me. The orthography 
is German. 

RaMa. RAMA. 
Man, nikikna, Tongue, kup. 
Woman, kuma. Tooth, sitk. 
Sun, nunik, Hand, kutk. 
Moon, tukan. Foot, kaat. 
Fire, abung. House, knu. 
Water, sit. 1, saiming. 
Head, kiing. puk sak. 
Eye, up. pang sak. 
Ear, kuka, kun kun beiso. 
Mouth, kaka. kwik astar. 
Nose, taik. 


Of these the subjoined present more or less distinct Changuina 
analogies: 
RaMA. CHANGUINA. 
Sun, nuntk, kelik-u. 
Fire, abung, kebug-al (fire-brand). 
Water, sii, st. 
Head, kiing, kin-unuma, 
Ear, kuka, kuga. 
Mouth, kaka, kaga. 
Nose, taik, bakat. 
Tongue, kup, kuba. 
Tooth, sitk, su. 
Hand, kutk, kula, kuluk. 
House, knu, ku. 
One, saiming, umai. 


The words for man and woman, mk-ikna and ku-ma, may have 


been borrowed from the Musquito, wa-¢kna and ma-iren. 
The numerals in the Changuina stock appear not to have been 
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well defined, as they differ in all three dialects. The Changuina 
proper helps itself out with the Spanish: wmai, one; umat-dos, two ; 
umat-tres, three. The Gualaca dialect has 4u-e, one; u-mat, two; 
ku-mas, three. In both, “ five’’ is ‘* ku/-ma/e,’’ a hand, which 
corresponds to the Rama £wik-astar. 

The Rama words for ‘‘ two’’ and ‘‘three,’’ puk-sak, pang sak, 
belong to a series of numerals which had an extensive adoption 
by several diverse families in Guatemala and Costa Rica, and prob- 
ably are of South American origin. They are distinctly traceable 
to the Cuna or Darien language, in which we have, 2, Jok’-ua, 
3, fak’-ua, and these reappear in the Guatuso of Nicaragua. This 
is evidence that the Ramas reached their island after they had 
adopted these Cuna words. This was probably after the Conquest. 
We know that in 1674-81, the Governor of Costa Rica, Don Juan 
Francisco Saenz Vasquez, marched against the Changuinas on ac- 
count of their turbulent character, and severely punished them. 
Perhaps at this time the Ramas entered their canoes and sought 
refuge along the coast, far to the north of their ancient seats. 

My informant adds a few words of the Cuna or San Blas language, 
picked up by him on the coast, as follows: 

San Bias. San Buas. 
Man, tula, siradi. Foot, naga. 
Woman, hoam. kuenohikua. 
Sun, tata. pogua. 
Moon, nu. pagua. 
Eye, ibit. pakawa, 
Ear, quar. é atali. 
Hand, aregena, 


Comparing this with the Vocabulario Castellano-Cuna, of A. L. 
Pinart (Paris, 1890), it appears to be a tolerably pure dialect of the 
tongue. 

Mr. Siebarger also furnishes a vocabulary from the Twaka In- 
dians. These natives live in a number of scattered hamlets about 
the headwaters, of the Tungla or Princeapula rivers. ‘The latter 
name is a compound of ‘‘ Prinzo,’’ the name of a tribe, and the 
Musquito aua/a, river. 

From an inspection of the list, it is clear that they belong to the 
extensive Ulva stock, as I have assigned them from previous evi- 
dence in my classification of ‘‘ The American Race.’’ * 


* The American Race: A Linguistic Classification and Ethnographic Description of the 
Native Tribes of North and South America (New York, 1£91). 
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TWAKA. TWAKA. 
Man, au. Tongue, taki. 
Men, mut. Hand, tingki, or tingma. 
Woman, yall, wana. Foot, kalini. 
Sun, ma. House, hont. 
Moon, waiku, Hill, assam. 
Star, yalla. i, as. 
Earth, sau. bo. 
Sea, kuma,. bass. 
Fire, ku. araunka. 
Water, wass. singka. 
Head, tunuk. tiesko-as. 
Eye, makpa. tiesko-bo. 
Ear, tappan. tiesko-bass. 
Nose, nanglak. tiesko-araunka. 
Tooth, annak. sallap, 
Mouth, matikpas. 
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The word “#esko in the numerals 6, 7, 8, 9, is explained as a form 
of tingki, ‘‘hand.’’ The numeral for “five,’’ séagka, sounds sus- 
piciously like the Spanish cinco; but I find it also in other Ulva 
dialects. For ‘‘twenty’’ the Twaka expression is mui as/ut, ‘‘ the 
man one time,’’ #.¢., all the fingers and toes counted at once. 

Their expression of welcome, ‘‘ How are you?’ is farrasta, 
which explains the name of the Parrastahs, a tribe on the Rio Mico, 
belonging to the Ulva stock. 

The plural suffix is ée/na. 

Their term for God, or the Supreme Deity, is 1Za papangki, ‘‘ Sun- 
father,’’ which indicates that they are, or were, sun-worshipers. 

The Twakas locate the seat of man’s life and emotions, not in 
the heart, as most nations, but in the liver; and they have in con- 
mon use such expressions as: 

ising sawram, liver split = angry. 
issing pini, liver white = kind. 
tssing sant, liver black = unkind. 


In this they differ from their neighbors, the Musquitos, who employ 
in such expressions the word &ufia, heart. 





5 
On a New Species of Atalapha. 


By Harrison Allen, M.D, 
(Read before the American Philosophicai Society, January 16, 1891.) 


ATALAPHA TELIOTIS, Sp. DOV. 


Ears rounded much smaller than head. The internal basal lobe longer 
than broad, and without posterior projection. The external basal lobe 
longer than high, without notch at the base anteriorly. The hem ovcupy- 
ing notch is half the height of the auricle and isample. The tragus is 
coarsely crenulate on the outer border, slightly narrowed at the tip, which 
is not turned forward. The external surface is without a trace of ridge, 
and the notch at the base above the small basal lobe without a tubercle. 
Snout and lower lip quite as in other species of the genus, except that the 
chin-plate is somewhat wider. 

Skull with groove on centre of face-vertex continuous with the anterior 
nasal aperture. Sagittal temporal ridge sinuate. The first upper premo- 
lar exceedingly minute, scarcely half the size of the corresponding tooth 
in other species; it can with difficulty be seen even with the aid of a 
lens. The lower premolars are nearer of a size than is the case in other 
species, the first being fully half the size of the second. The third lower 
incisor is rounded, minute, and without cuspules. 

The membranes are much as in A. noveboracensis, but the terminal 
phalanx of the fifth finger is longer, and ends with a free end on the mar- 
gin of the endopatagium. The membranes are attached to the fvot at a 
point midway between ankle and the base of the toes. 

The prevalent color of the hair is dark chestnut above, but lighter 
below. The base on the body is everywhere black, and the shafts buff. 
No ashy tips are anywhere seen. The ventral half of the side of neck is 
white. The hairis scanty along the ventral surface of the forearm and 
the proximal ends of the last three metacarpals. The dorsum of the inter- 
femoral membrane is furred only at the basal third. The remaining 
characters as in A. noveboracensis. 

This species is readily distinguished by the shape and small size of the 
ear and tragus, by the attachment of the wing-membrane to the foot, and 
by the peculiarities of the premolars in both jaws, as well as those of the 
third lowerincisors. It agrees with a southern variety of A. noveboracensis 
(A. frankii) in the partially free dorsal surface of the interfemoral mem- 
brane. 

The specimen was forwarded to me by Mr. J. G. Cooper, of the Cali- 
fornia Academy of Natural Science, in a bottle containing an example of 
A. noveboracensis, and it resembles this form so closely in coloration that 
at first I mistook it for an immature example of the species last named. 
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The specimen is in poor condition. After decomposition had set in, it had 
been preserved for a long time in strong alcohol. 
Habitat unknown. but it is probably Southern California, 


Measurements. 


Head and body (from crown of head to base of tail).. 38 mm. 
Length of arm........+. er ery ee 22 
- forearm....... oseece aba eanhseecccecace é 
f Length of first metacarpal bone 
" first phalanx...... b484 ps ous 
Qd digit... Length of second metacarpal bone.. 
” Great GAlae, so od0e voc cc ees 
Length of third metacarpal bone 
- > first phalanx....... 
‘| a second phalanx 
third phalanx 
oe. of fourth metacarpal bone 


Ist digit .. 


3d digit.. 


4th digit.. ts first phalanx 


second phalanx............. 


Length of fifth metacarpal bone....... 32 
5th digit... = Brat GRAINS, 2.5.06 cde eeces 


e second phalanx............ 
Length of head.............e. aoe en itabeh ones 
Height of ear from head 
; oe base of external lobe to tip 
™ WRMGR.. ccccescdtebtcccsradesevestevececs 


" 6 

- i bebe .cceee 39 

Width 2d interdigital interspace 2 

“ “ 10 

“4th ” 28 
Difference between 3d and 4th interspace 

Length of forearm....... ba bug twee ntas cebabesee 37 


Thus the manal formula is 2-10-28-37, the difference between the third 
and fourth interdigital interspace 18, and is much the same as in A. 
noveboracensis, 

The measurements of the body and of the metacarpals are within the 
range of these which can be made on specimens of A. noveboracensis. 
The second phalanx of the third finger is longer than the second ; the 
second phalanx of the fourth finger is much shorter than the first ; the 
second phalanx of the fifth finger is of the same length us the first. In 
these respects the measurements are in contrast with those of A. novebora- 





1891.] 7 { Morris. 


censis, The thigh is shorter than the leg, while both are smaller than is 
the species named. The foot is shorter, while the tail is slightly longer. 
Atalapha is the most aberrant of any of the genera of the Vesperti- 
lionid, as this family is at present defined. It presents features in com- 
mon with the Emballonuride, the Molossi and the Phyllostomidxe. These 
remarks are appropriate at this place, since in A. teliotis the general plan 
of the ear is as in Emballonuride ; the shape of the wing, especially as to 
the strength of the first metacarpal bone, the shortness of the fifth metacar- 
pal bone as compared to others of its series, the rigidity of the phalanges of 
the fifth digit, the arrangement of the lines in the fourth interdigital space, 
the flexibility of the lips, the great height of the internal tuberosity and 
of the length of the epicondyle of the humerus, the reverted distal ulnar 
rudiment, the posterior deviation of the coracoid process, the presence of 
a distinct lateral lobe to the cerebellum, the number of the upper incisors 
(being restricted to two), and the general shape of the wing are as in 
Molossi ; while the complete tympanic bone (forming a ring at the upper 
margin), the pisiform bone being palmad and articulating with the fifth 
metacarpal bone, the palmad distinctness of the metacarpal bones, the 
shapes and relative proportions of the ectoturbinals, the presence of 
numerous vertical raised muscle-bands on the endopatagium, the angle 
of the lower jaw not being deflected, but remaining in axial line with 
that of the horizontal ramus, the genus resemble the true Phyllostomide. 


Notes on Hebrew Phonetics. By J. Cheston Morris, A.M., M.D. 
(Read before the American Philosophical Society, March 6, 1891.) 


It might seem extremely rash for one whose acquaintance with Hebrew 
scarcely extends toa knowledge of its letters to offer any observations 
upon them in the presence of those who have made an exhaustive study 
of the subject ; yet I do so, as thinking that one who occupies ‘the room 
of the unlearned,’’ and is looking at the matter from a distance rather 
than from the dust-obscured atmosphere of the conflict of opinions, may 
offer some hints which may prove of value, even though they may not be 
wholly new. 

In commencing the study of Hebrew characters, one is struck with two 
facts: 1. That there is said to be no character representing a pure vowel 
sound. This, I believe, is not the case with any other known alphabet. 
2. That a change was made during the Babylonian captivity of the Jews, 
substituting the present square characters for the more ancient form. 
Let us inquire, first, why this was probably done. At this time the sacred 
records were subjected to inspection of their conquerors, containing, as 
they certainly did, many things which would be more or less offensive to 
them, and calculated to cast ridicule if not bring persecution upon the ex- 
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iles. What more natural than for those who had charge of these records to 
endeavor to conceal their contents by such a veil as opportunity afforded, 
viz., that the ancient phonetic value of the letters had been lost and the 
meaning of the words so obscured that only those initiated by long study 
of the Jewish sacred mysteries and traditions could read them? In this 
way we have accounted for the rise of the school of the Talmudists, the 
study of the Mishna and Gemara, and the origin of the Kabbala. No word 
was to be pronounced as written ; it had an inscrutable meaning only to be 
learned by the initiated and transmitted by the use of points added to the 
letters. Add to this the inherent difficulty of representing the sounds of 
any people in the vocabulary of another race ; as instances of this, take 
the substitution of ‘‘1’’ for ‘“r’’ by the Chinese in learning English, or 
the difficulty a Frenchman or German has in acquiring our ‘‘ th,’’ or the 
Greek @ ; or, as more to the point, the substitution by the uneducated 
German Jew of ‘‘sh’’ for pure ‘‘s.’’ There is something in the physical 
structure of the vocal organs of each race which is reflected in the voca- 
bles used by it. In the Hebrew race as met with to-day this ringing 
nasal character strikes us all forcibly. 


After these introductory thoughts, we are struck with the fuct that one 
of their Hebrew letters, the 3, ngain, is so variously pronounced as to 
make one seriously question its true phonetic value. Its place in the 
order of the alphabet, as compared with the Pheenician and Greek, is that 
of the Greek omicron ; its fourm in Pheenician and in the old Samaritan 
iso. In many Hebrew dictionaries this value is given it. Take, again, 
the §, vau, its place that of the Greek F, digamma, its phonetic value that 
of the Latin v, or English ou. May not our double u, w, represent this, 
as well as the German v, fow? The sound of p>» quof, is lost to Western 


languages, except so far as represented by g, to which we add a wu to make 
it vocable to us.. The letters , samech, and y, shin, are represented by the 
Greek o, sigma, and &, zi, but are found in an inverted order in the alpha- 
bet. [The confusion between these letters goes back to a far earlier 
period when we find two of the Hebrew tribes disputing over Shibboleth 
or Sibboleth.] 

But the very first letter is a vocable which in all other alphabets is con- 
sidered a pure vowel sound, a ; the fifth, he, is another, é ; the sixth, chayt, 
is 6, or ch; the tenth, vod, is i, tota ; and, as above, vau = ou, or u (or 
sometimes forv), and ngain =0. We have thusall our usual vowel sounds 
except y, which we know in French as ygrec, and substitute usually for 
the Greek upsilon. In Hebrew we have two sibilants, zain and tsaddi, the 
latter of which occupies the alphabetical position in Greek of upsiion. If 
we now try to substitute in Hebrew, as ordinarily written, the above values 
for the letters, we shall find we have a perfectly vocable language. The 
names of men and places are given not very differently from our modern 
pronunciation of them as elucidated by the pointed Hebrew, when allow- 
ance is made for the difference due, as above stated, to racial intonation. 
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In some instances, two or three consonants are found together, but these 
may be regarded as familiar abbreviations for well-known words, just as 
D. L. W. means for us Delaware, Lackawanna and Western R. R., etc. 
In this way we may find that the Hebrew is really no exception as regards 
the presence of characters indicating pure vowel sounds ; and, indeed, we 
have the authority of Josephus for the statement that it does. Chief 
among the words whose pronunciation was to be hidden was the name of 
the Deity—it was forbidden—and many, long, and bitter have been the 
controversies as to the true pronunciation of >\py’, yod, hay, vau, hay. 
Josephus says it was composed of four vowels.* He was a priest, and also 
well versed in Greek and Roman literature, and we may well accept his 
statement as reflecting the best learning of his times on Jewish matters. 
It seems to me that this ought to settle the question. 

As tothe consequences which would follow from such a view, I must 
leave them to those more competent to follow them out. It seems, how- 
ever, to me that we would thus have better opportunities of comparing the 
Hebrew sacred records with those of all other ancient nations, and of 
clearing up much obscurity in ancient history and geography. 

I would therefore suggest the following phonetic values : 


N =a= 9 
,D final 


jj final 
D = 
y = 
= f or vow or ou 5.5) final = 
or u v7 final = 
; zZ P 
nr éorz7y=ch? 
% th tag 
§ i n 
5. 7] final=« =k 


And illustrate by 


AN ATTEMPTED TRANSLITERATION OF GENESIS X. 


ch ch ch 
1. vale tuldt bni-né xm em v ipt v iuldu lem bnim aér embul 
Noah Shem Ham Japheth 


v 
2. bni ipt gmr vmgug vmdi viun vtbl vmxk Vv tirs 
Japheth Gomer Magog Madai Javan Tubal Meschech Tiras 


* See Josephus, ‘“‘ Wars of the Jews,’’ Book vy, Ch. v, 7. 
PROC. AMER. PHILOS. SOC. XXIx. 135. B. PRINTED APRIL 10, 1891. 
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3. v bni gmer axknz vript v terme 
Gomer Ashkenaz Riphath Togarmah 
. 
4. vy bniiun alixe v trxix ktim v ddnim 
Javan Elisha Tarshish Kittim Dodanim 
ch 
male nprdu aii eguim barytm aix Iixnu Imxpétm bguiem 
ch z? 
v bai ém kux v myrim v puth v knon 
Ham Cush Mizraim Phut Canaan 
ch 
v bni kux sba vévile vsbte vrome vsbtka vbni rome xba vddn 
Cush Sheba Havilah Sabtah Raamah Sabtechah Raamah Sheba Dedan 
ch 
v kux ild at-nmrd eva eél leiut gbr bary 
Cush Nimrod 
. eva-eie gbr-yid Ipni ieve ol-kn iamr knmrd gbur yid Ipni ieve 
Jehovah Nimrod Jehovah 
v tei raxit mmlktu bbl vark vakd vy kine bary xnor 
Babel Erech Accad Calneh Shinar 
ch ch 
mn-eary eevaiya axur vibn at-ninve v at-rébt oir v at-klé 
Asshur Nineveh Rehoboth Calah 
ch 
v at-rsn bin ninve v bin klé eva eoir egdle 
Resen Nineveh Calah 
ch 
v myrim ild at-ludim v at-onmim v at-lebim v at-nptéim 
Mizraim Ludim Anamim Lehabim Naphtuhim 
ch 
v at-ptrsim v at-ksléim axriyav mxm plxtim v at-kptrim 
Pathrusim Casluhim Philistim Caphtorim 
2? ch 
v knon ild at-yidn bkru v at-ét 
Canaan Sidon Heth 
v at-eibusi v at-eamri v at-egrgxi 
Jebusite Amorite Girgashite 
ch 
vat-eévi v at-eorqi v at-esini 
Hivite Arkite Sinite 
ch ch ch 
v at-earudi v at-eymri v at-eémti v aér npyu mxpéut eknoni 
Arvadite Zemarite Hamathite Canaanites 


Zz 
viei gbuleknoni myidn bake grre od-oze bake sdme v omre v adme 
Canaanite Sidon Gerar Gaza Sodom Gomorrah Admah 
vybim od-lxo 
Zeboim Lasha 
ch ch 
. ale bni-ém Imxpétm Ilxntm barytm bgviem 
Ham 
v Ixm ild gm-eva abi kl-bni obr aéi ipt egdul 
Shem Eber Japheth 
. bni xm oilm vaxur varpkxd vlud varm 
Shem Elam Asshur Arphaxad Lud Aram 
ch 
23. v bni arm ouy véul v gtr vmx 
Aram Uz Hul Gether Mash 
ch ch 
24. varpkxd ild at-xlé v xlé ild at-obr 
Arphaxad Salah Salah Eber 
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ch 
- Vlobr ild xni bnim xm eaéd plg ki bimiv nplge cary v xm aéiv iqthn 
Eber Peleg Peleg Joktan 
ch 
}. Viqthn ild at-almudd v at-xlp vat-eyrmut v at-iré 
Joktan Almodad Sheleph Hazarmaveth Jerah 


. Vat-edurm v at-auzl v at-dqle 
Hadoram Uzal Diklah 


- Vat-oubl vat-abimal v at-xba 
Obal Abimael ‘Sheba 
ch 
. Vat-aupr vat-évile v at-iubb kl-ale bni iqtbn 
Ophir Havilah Jobab Joktan 


. V jei nhuxbm m-mxa bake spre er eqdm 
Mesha Sephar 


. ale bni-xm Imxpétm Ilxgtm barytm Iguiem 
Shem ; 


ch ch 
. ale mxpét bni-né Ituldtm bguiem umale nprdu eguim bary aér embul 
Noah 


ALSO OF JUDGES XII, 6. 


ch 
Vv iamru lu amr-na adit viamr sdl¢t v la ikin 1] dbr bn v iaézu autu v ix- 
Shibboleth Sibboleth 


ethuéu al mobrut eirden v ip] bot eeia maprim arboim v xnim alp. 


On the Grapeville Gas-wells. By J. P. Lesley. 
(Read before the American Philosophical Society, March 6, 1891.) 


Mr. John Fulton, General Manager of the Cambria Iron Works, at 
Johnstown, Cambria county, Pa., has kindly furnished me with the fol- 
lowing particulars of one of the most important and significant episodes 
in the strange story of Petroleum in Pennsylvania : 

1. A report to him made October 12, 1888, by Edgar G. Tuttle, then 
Mining Engineer of the Company. This gives :—(a) the number of 
wells (27 or more) around Grapeville, in Westmoreland county, up to 
that date sunk and piped by different companies ;—(0) the length and 
sizes of the pipe line to Johnstown ;—(c) the pressures of gas at the well, 
at the 4th, 8th, 12th, 16th, 20th, 24th, 28th, 32d, 36th and 39th mile, and 
at the Cambria Works terminus. 

2. A second report made to him two years later, February 25, 1891, by 
M. G. Moore, now Mining Engineer of the Company. This gives :—(a) 
the titles of eleven companies owning 85 gas-wells in the Grapeville dis- 
trict ;—() an account of the drilling especially of the Agnew well ;—(c) 
a table showing the decline of pressure at the Westmoreland and Cambria 
Companies’ wells, from 386 lbs. on April 29, 1889, to 65 lbs. on February 
2, 1891 ;—(d) a full table of the Co.’s thirteen wells, depths, dates of 
striking gas, the initial pressure of each, subsequently observed pressure 
at April 29, 1889, December 15, May 26, November 3, December 1, 180, 
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January 5 and February 2, 1891, the first six wells starting with 460 lbs. 
and ending with 70 and 65 lbs. ;—(e) a diagram of the mode of piping the 
Agnew well ;—(/) a map of the country between Pittsburgh and Johns- 
town, showing location of groups of wells. 

Mr. Fulton was prompted to sending me the data described above by 
his remembrance of my address, some years ago, at Pittsburgh, before the 
American Institute of Mining Engineers, in which I reiterated my belief 
on geological grounds in the comparatively speedy extinction of the rock 
gas industry of the country. He adds: ‘‘ You will notice that recently 
one of the wells [at Grapeville] has been deepened to reach the ‘Gordon 
sand,’ and that a small supply of gas was found in this second and lower 
horizon of natural gas, but not enough to warrant any hopefulness of 
its maintaining the supply. A part of our works are being supplied yet 
with the natural gas from Grapeville, but it is weakening so fast that we 
have got to supplement it with artificial gases’’ (February 26, 1891). 

My warrant for publishing in the Proceedings of this Society these most 
important geological and historical data is found in Mr. Fulton’s words : 
**I do not think that there is anything in this report that is so private or 
confidential that it should not be made known; and you can therefore use 
the matter in these reports as you think wise. At the Cambria works we 
are using the Archer oil gas to take the place of the natural] gas, and we 
are finding this to be a very good substitute. As you know, the Archer 
process consists in vaporizing fuel oil, and mixing at a very high heat 
steam with the oil. We have also opened our mines again here and are 
using coal in a great many sections of the works ’’ (March 13, 1891). 

October 12, 1888, the Westmoreland and Cambria Natural Oil Company 
owned seven (7) wells, located principally along Brush Creek, northeast 
of Grapeville, Westmoreland county, Pa. Three wells were connected 
with the pipe line; the others were held in reserve, two of them being 
drilled to a thin crust of hard rock (silica) just overlying the gas sand, 
which served as a hermetical cover to prevent the escape of the gas, even 
at its high pressure in the gravel-sand rock beneath it. 

This fact is important as explanatory of the retention of the gas in the 
rock for past ages. 

The wells are 1100 to 1400 feet deep, according to their locality in the 
valley or on the hill, the gas rock lying nearly horizontal. 

The pipe in the well is of 5 inch diameter. 

The two wells, A, A‘, on the map, were turned on full for the pipe to 
Johnstown, the well R being turned on more or less as a regulator of the 
supply at the Cambria works. 

The pressure at top of well was 335 Ibs., as the 10-inch main to Johns- 
town would not stand a much higher pressure. 

There seemed no difference in strength or volume of gas per minute 
blown off (free) by one of these wells, in Mr. Tuttle’s presence, 
compared with that which he saw two years before at a free blow from a 
well just north of Grapeville Station. 
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The gauges were noted often, so as not to permit the pressure to rise 
much above 335 lbs. ; and when this seemed likely to occur well R was 
shut sufficiently to reduce it again to 335. Formerly a weighted safety- 
valve, allowing a free blow, was used. Saturday evenings wells A, A’ 
were closed, and only R used. ‘‘ The gas in this field is not being wasted 
as formerly, or as greatly as it has been in the Murraysville field ; and the 
prospects are that the Grapeville field will last the longer of the two.”’ 

‘*T understand that the flowing pressure in the Murraysville field is now 
[October 12, 1888] 250 lbs. The Grapeville wells have great volume. 
When one is blowing off in the air and then is shut quickly, the gauge 
runs up in fifteen or twenty seconds to 525 Ibs. In some districts the wells 
require a minute, and even longer, to reach their normal of 500 lbs. The 
weaker or low-pressure wells require days to reach their normal 
pressure.’”’ 

As it is impossible to store or tank gas, wells are now drilled to within 
a few feet of the gas horizon and ‘‘held’’ there. When the supply from 
other wells weakens, these wells are sunk into the gas rock, one after the 
other, to keep up the supply. 

Wells that have broke through to the gas are restrained by a ‘‘packer,”’ 
a thick, heavy rubber cylinder, 20 inches long, outside diameter } inch 
less than bore of well, fustened at the ends to the pipe going into the well 
(see cuts). The end of this pipe fits into the end of another pipe, making 
a ‘‘slip joint ;’? rubber‘flush with the outer diameter of the pipe ; lower 
joint generally perforated to admit the gas; pipe A lowered into the well 
(and, if necessary, pressed down) to slip into pipe B, bulging the rubber 
packer against the sides of the well, and effectually stopping the rise of 
the gas outside the pipes. It can then be controlled by a valve at the top 
of pipe A, at the well mouth. Before this invention the gas couid be held 
only below a certain pressure, above which it would force its way between 
the pipe and the sides of the well and blow the whole casing into the air. 
The economy to a district of the new ‘ packer ’’ is evident. 

‘** At present (October 12, 1888) there appears to be no weakening of 
the supply, except when unusual and sudden demands are made on the 
gas. If the supply weakens, ora greater supply is needed, more wells 
may be added to the line. This may require the laying of more pipe, or 
the replacing of the present 10-inch main by a larger one. The W. & C. 
Company own about 20,000 acres, controlling a large part of the gas 
field.’’ 

The companies and wells around Grapeville in 1888 were as follows : 

Westmoreland and Cambria, 7 wells, drilled between 1885 and 1888, 
three of them piped to Johnstown. 

Carnegie, 6 wells. 

Southwest, 2 or more, piped to Connellsville, etc. (drilling also on 
Brush Creek). 

Greensburg Fuel, 2 wells, piped to Greensburg. 

Jeanette Glass Works, 2, piped one mile west to the works. 
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Philadelphia Co., drilling near New Salem. 

Owners unknown, 8 or more wells. 

The W. & C. Co. have also seven wells (about 1400’ deep), three miles 
northwest of Latrobe, on a northeast and southwest line 24 miles long. 
The northern three have a 6 inch pipe to Latrobe. The other four have a 
10 inch pipe running east by Derry Station, P. R. R., to Laurel Hill, 
where it feeds into the Grapeville Johnstown main about ten miles from 
Johnstown. The flowing pressure of the wells supplying Johnstown is 
200 to 275 lbs. per square inch. That of those suppiying Latrobe, 90 lbs. 

Trial wells east of this field have been unsuccessful, very little gas 
being found. 

Salt water flowed from some of the Latrobe group of wells. 

The first and most northern well, the Fowler, was drilled in 1885, the 
last and southernmost, Miller, No. 3, in 1887. Their volume of gas does 
not equal that of the Grapeville wells, and requires a much longer time to 
gauge up to the same normal of 500 Ibs. 

The proposition at first made to land owners, to pay $40 or $50 for a 50 
lb. well, and $1.00 extra for each additional pound, was not generally 
accepted. 

Pressures along the main at every four miles (taken in 1886 and 1887) show 
the loss of pressure by friction in a pipe of 10’’, increasing to 12/’, 16/’ and 
20’, thus: 

For first 20 miles 3250’, ten inch pipe of 2 in. wrought iron. 

For next 12 miles, twelve inch pipe of } inch - " 

For next 73 miles, sizteen inch pipe of , in. cast ” 

For last 1} miles, twenty inch pipe of (?) " " 

In the first column of the following table H. S. means High side. At 
the 39th mile, the gauge is at ‘‘ Reducer low side.’”’ C. W. means the 
Cambria Works at Johnstown. 


Table of Pressures to Show Loss by Friction. 


Distance Size. 1886. 1886, 1887. 1887. 
from well. of pipe. Nov. 13. March. March 15. 


0 10 in. 155 Ibs. 200 Ibs. 820 lbs. 333 Ibs. 
4 as 149 182 813 820 
8 132 170 285 295 
12 120 148 255 261 
112 129 208 212 
20 84 100 166 168 
75 85 132 130 
" 63 70 95 
16 in. 55 58 76 
“9 53 51 87 
52 50 36 
20 -- 25 


_ 25 


© 
orc 


~Oonwcw cc + 
aaa » 
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Table of Wells and Ownerships, February 25, 1891. 


Greensburg Fuel Gas Company 

Southwest Natural Gas Company 

Versailles Natural Gas Company 

Youghiogheny Gas Company 

Jeanctic Glass Works. ....0.ccccnecccccccccccces osece S 
Manor and Irwin Gas Company .........0--2+eeeeee: 2 
Westmoreland Specialty Company......----seeese+-05 1 
Westmoreland and Cambria Natural Gas Company ...1‘ 
Carnegie Brothers & Company 

Philadelphia Natural Gas Company 

National Tube Works.......... pebececscesgsuaties coose G 


Total number reported by M. G. Moore ..........85 


The W. & C. Company’s 13 wells are all piped to Johnstown. Their 
depths and pressures at various dates may be found on a following table. 
The deeper are on the hilltops. They all get their gas in the Gants sand 
rock of Washington county. Well No. 12 was deepened with the design 
to reach a lower gas sand horizon; but the rope was cut by the sharp 
sand driven up by the gas issuing from the Gants sand. Before the tools 
could get through it they were lost, and fishing tools also afterwards ; so 
the well was abandoned, and No. 13 (Agnew well) was drilled a short 
distance south of No. 12. 

This new Agnew well reached the Gants sand January 15, 1891, went 
through it, and was cased with 8-inch pipe ; packed just above the top of 
the sand ; supplied with another inner 6-inch pipe ; packed again at the 
bottom of the sand ; and the Gants sand gas between the pipes laid into 
the Johnstown main. 

Drilling was resumed through the 6-inch pipe, and stopped, February 
21, 1891, at 2700 feet. The ‘‘Gordon sand’’ was found at 175 feet be- 
neath the Gants sand, was 35 feet thick, and gave gas at only 30 lbs. pres- 
sure, which, however, in twenty minutes rose to 175 lbs., ‘‘ when it was 
necessary to discontinue the test ;’’ why is not explained. ‘‘ While the 
pressure in the Gordon is now (February 25) very much greater than in 
the Gants, the volume is much less, as is clearly shown by comparing the 
minute pressures; that of the Gants being 65, and of the Gordon only 30 
lbs.”’ [A diagram of the pipe and packing arrangement for passing 
through the Gants sand,and drawing off its gas toJohnstown, is appended 
to Mr. Moore’s report. ] 

Below the Gordon sand, for 1070 feet to the bottom of the well, not a 
sign of gas or gas rock was observable. [This only bears out al] Mr. J. 
F. Carll’s observations, published in his reports on the oi] regions, especi 
ally his Seventh Report, 15, just published by the Geological Survey of 
Pennsylvania.] The failure of the Agnew well to get a good supply from 
the Gordon sand does not necessarily condemn it over the whole Grape- 
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ville field, as it may be found in better condition in the central and north- 
ern parts of the field. Carnegie Bros. have begun drilling two or three 
wells to test the Gordon sand a little north of the centre of the Gants 
field, a mile from No. 10 (Sylvis well). 

None of the Latrobe wells are piped to Johnstown. 


Oapevilie.— Table of Minute Pressures at Various Dates. 


S| Nov. 3, 1890. | 


| 


Name. 


At First. 
| Apr. 29, 1889. 


| Dec. 15, 1889. | 


| No. 


Klingensmith 1100’ | Feb. 13, ’86 
Henry 1133/ | June, 1886 
Moore 1149’; * a ie 175; 100 
1144’ | Oct., “1 ~ia 170, 105 
1224’| May, 1887) «|: 180 100 
| 1312’ | Aug., Sey. Peng 170)“ 
Minsinger ... | 1466’ | Nov. 21, “ | 410) p se] «s 95 
1468’ | Feb. 13, ’89 | 380) | 250) 165) 106 
Kipple ...... | 1360’ | Nov. 30, ’89 | 260) 260) << 
Sylvis ...... | 1357’ | Jun. 13, ’90 | 235) | 170) 105 
Truxel 1267’ | Feb. 20, ’90 | 225) 180) 100 
1350’ | Oct., 1890 | 125) 
Agnew 1420’ | Jan., 1891 | 75) 


=| Dec. 1, 1890. | 


180 
170 105 


re 
a) 
_— 

~~ = 

ESES 


- © 
° oO 


CmBHowrwnwre 


sé 


So 
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The steady decline in minute pressure from 386 lbs. on April 20, 1889, to 
65 lbs. on February 2, 1891, predicts a speedy extinction of the use of 
natural gas at the Cambria Works. 

Calculating the average rate per day of the observed decrease we find it 
to be as follows : 


From April 29, 1889, 646 days, 321 lbs. 2 lbs. per day. 
From Dec. 16, 1889, 413 ‘* 188 ** 2.200 ‘* 
From May 26, 1890, 252 ‘“ 107 2.355 

From Nov. 3, 1890, 91 36 2.525 

From Dec. 1, 1890, . 63 30 2.100 

From Jan. 5, 1891, 28 7 ‘* 4(1bs. 


I take this opportunity to suggest that we have in the decline of gas 
pressure in all wells of all gas regions the most cogent of arguments 
against the theory that gas pressure is produced by the hydrostatic pres- 
sure of the locality. For, it is self-evident that the hydrostatic pressure 
must remain always the same, and therefore cannot be the vis @ tergo 
of a variable oil or gas pressure ; otherwise this last should also remain 
constant to the last drop of oil and the last cubic foot of gas coming from 
the well. The gradual decline of gas pressure in every well and all 
wells is proof positive that it represents the gradual exhaustion of an én- 
herent force of self-erpansion not dependent upon any hydraulic vis a 
tergo. 
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Notes on Hebrew Etymologies from the Egyptiun ANX. Enoch; Anoki ; 
Enos. By Jd. P. Lesley. 


(Read before the American Philosophical Society, March 6, 1891.) 


Forty years ago, in my Lowell lectures on the ‘Origin of Man,’’ I gave 
my views of the Arkite symbolism embodied in the crux ansata, or ANX 
symbol of life. They were not accepted; but I still regard that line of 
investigation as one entirely germane to modern scientific research, and 
capable of bearing good fruit, although my application of it to the crux 
ansata is much less probable than I then thought it ; for the latest arche- 
ological results are rather in favor of regarding that symbol as a rude 
drawing of the human figure. 

My present purpose is to direct attention to the influence which the 
universal use of this symbal in all ages of ancient Egyptian history must 
have exercised over the philology of surrounding races. Its name, ANX, 
the living, the alive, life, etc., was certainly the most sacred word in the 
Egyptian language ; in general and constant use in their religious litera- 
ture ; on the lips of all their thinkers, and, in fact, of all classes of the 
population of the valley of the Nile, in all generations ; and was em- 
bodied as an element in the personal names of pharaohs, nobles, priests, 
and common people ; the evidence of which pervades the monuments and 
papyri. Every royal cartouche had the anz scrupulously written after 
it, usually with the tat, to mean the ever-living, the immortal. Pa anz is 
an instance of the designation of a pharaoh (Pierret). The use of the an7v 
inside the cartouche was later; for example, in the Ethiopian kingdom, 
and by Psammeticus [I and III. The granddaughter of Pianchi II was 
named Anz-shap-n-ap ; the daughter of Takelot II, Anz-karama-t; a 
princess of the family of Psammeticus II, Anz-ra-nefer-het. Two places 
or cities in Egypt are known called Xafra-anz and Aseska-anz, evidently 
dedicated to the memory of the Kas, or spirits, of those monarchs, one of 
whom built the second great pyramid of Gizeh. A quarter of the oldest 
capital of Egypt, Memphis, was known as Any-taui, the life (or heart) of 
the two lands, Upper and Lower Egypt. 

The word was popularly used, like our word ‘‘viands,”’ for food of any 
kind that supports life. An7Z-am was the name of a tree, used as we use 
the word ‘‘live-oak ;’’ and Lepsius quotes a curious sentence of great 
interest to Hebrew scholars: ‘ Ra, the sun, who makes the tree of life 
(am n-anZ) green, producing things which issue from it,’’ suggesting the 
‘tree of life’ (OAT jy more properly the tree of living things) of the 
garden of Eden. 

The Egyptians seem to have used anZu, also, as the genera) plural 
name for all flowers, the plainly living parts of plants, 

The Egyptians called a mirror anz, because it represented the living 
object presented to it. They called the two eyes anz-ti, because the life 
of an animal is best seen in his eyes. But they gave, curiously enough, 
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the same name to the two ears, and only distinguished the terms apart 
in writing, by drawing the ideograph of eyes in the one case and of ears 
in the other. The pharaohs had two high officials, one called ‘‘ his eyes 
in the south,’’ and the other called ‘‘ his ears in the north.’’ 

But anz not only meant to live, to be alive, but had another deriva- 
tive meaning, witha very remarkable application to the story of Enoch, 
viz., to lift oneself, to rise up and stand, reswrrection and ascension. This 
meaning it retains in modern Coptic, as ONK, eztulit, ussurexit. An in- 
scription at Edfu uses it for ‘‘ the sun rising in the east.’’ At Denderah 
is a picture of a sacred boat, in which stands a lotus flower, from which 
a enake is rising into the air, with the legend: ‘‘The snake ascends 
(anz) from the lotus of the ship.’’ Ona the sarcophagus of Besmut, at 
Luxor, is read, anz-f, etc. : ‘‘He ascends like the ten stars.’’ Another 
inscription reads: ‘‘ The stars ascend (anzu) in heaven.’’ And at Esne: 
‘* The stars ascend (anZu) to do their duty in the night.’’ At Abydos, an 
inscription to King Seti I, of the nineteenth dynasty (before the date of the 
Exodus), addresses him thus: ‘*Thou goest up (ya-k) above the earth 
like the bark of Orion in its season ; thou arisest (anzZ-ta) like the Star 
Sothis’’ (see Brugsch’s Dict., pp. 198, 199), 

The Hebrew tradition that the Hebrews came out of Egypt agrees with 
the fact that Moses, Aaron, Hur (named together, Exod. xvii, 10), 
Miriam, Achsaph (Caleb’s daughter), Manassah (Joseph’s son), and other 
early legendary personal names, are purely Egyptian. The intercourse of 
the two peoples was always intimate. The kings Asa, Amon and Manas- 
seh had Egyptian names. Before the exile, the Hebrew colonies in the 
Delta were important. The Book of Genesis was not necessarily com- 
piled at Jerusalem. The story of Joseph and Potipher’s wife was based 
on the D’Orbigny papyrus. Adam and Seth seem to be the names of the 
two chief Delta deities Atum and Set. Noah and his wife seem to repre- 
sent the Egyptian divine duad Nunand Nunt. There is nothing startling, 
therefore, in finding the any in the name Enoch, whose legend forms an 
episode in the antediluvian list. 

The occupation of Southern Syria by the Egyptians dates back to the 
most remote times. The cartouche of Snefru, first king of the fourth 
dynasty, builder of one of the great pyramids, is cut on the rocks of the 
Sinaitic peninsula, at the turquoise and copper mines. The Hebrew 
legend of the Anakim of the Hebron country gives Anak three sons with 
Egyptian names, Ahiman, Sesai, Tolmai, fathers of the three tribes of the 
Anakim. Whether there was any philologica! connection or not, the com- 
pilers of Exodus seem to have seen the anz in, the name Anak, and de- 
scribed therefore the people as a giant race, analogous to the ghostly or 
demoniac Rephidim. 

Remembering the large Greek element in the Delta far back in the cen- 
turies before Christ, and the Greek tradition that as Cadmus came from 
Pheenicia and settled Beotia, so Cecrops came from Sais in Egypt and 
settled Attica, bringing with him the goddess Neith (Pallas Athéné), we 
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might confilently expect many Egyptian words and names in Greece. Of 
these I will only allude to Jnachos (anch), son of Oceanus and Tethys, 
who founded the Kingdom of Argos; and the sacred rivers Jnachos, one 
in Argolis, the other flowing from Mount Pindus. 

But to return to proper names in Hebrew ; perbaps the most interesting 
of them all, in an etymological way, is that of Hnos, the legendary grand- 
son of Adam, in the second account of the creation in the fifth chapter of 
Genesis, the chapter which contains the name of Enoch. The word Enos 
is written, whether rightly or wrongly, {%)§N, and pointed so as to be 
pronounced 4nosh. The same word, written and pointed in the same 
way, occurs in the 55th Psalm and Job v, 17, with the meaning a@ man, 
but usually appears in the Hebrew books with a collective meaning as 
mankind. It occurs in Sonof Man, Ps. cxliv, 3. Isaiah viii, 1 is directed 
to write with a man’s stylus, that is, in the vulgar or common or demotic 
scrip, so that everybody could comprehend. Like Adam (man) it had no 
plural. But in later days, as when the Book of Daniel was written, the 
third letter had been dropped and the word became ansh, or emphatically 
ansha, meaning man, mankind, mer. 2s man ; and this gave the common 
plural anshim, men. It repeatediy occurs in this book in the phrase ‘‘ Son 
of man.’’ A still further contraction of it gave the popular form AISA, 
vn, man, with its feminine aishé, woman (as the Greek &v-, one, was 
contracted into é¢¢, with a closer connection between the two languages 
than Gesenius here suspected). 

In the pronunciation of words we must keep in mind that until the age 
of printing spelling has always been optional, and pronunciation local. 
Words passed from ear to ear, not from eye to eye. The same word was 
pronounced gutturally or dentally or lingually by different races and 
individuals, and written accordingly. Words were clipped, and written 
accordingly. Every Egyptian, Hebrew or Greek scholar knows this. 
Whether the Anch was spelled with an aleph, heth or 4yen, it remained 
the same word. In one part of Egypt it was pronounced anz, in another 
part ansh ; just as the East Germans say ich, the North Germans 7k, and the 
West Germans ish, for the English J, which the Greeks and Romans pro- 
nounced eg-0, the Hebrews anoki, the old Egyptians nuk, and the Copts 
anuk. By reference to Admiral McCauley’s Dictionary, published in our 
Transactions in 1882, you will see at the top of the first column, on page 
22, ‘‘ Any, life ;’’ followed by ‘‘ Ansh, to exist, to subsist.’’ Other proofs 
it is unnecessary to adduce to show the practical identity of the Egyptian 
AnjZ, life, and the Hebrew Anosh, Ish, man, Enos. 

As to the genetic connection of Anz and the Hebrew Anoki, J, the first 
personal pronoun, I would approach the subject with all possible caution. 
It is a fact that the pronoun was written Anz, without the &, especially in 
what Gesenius calls the ‘“‘ silver age of the Hebrew,” Eccles. ii, 1, 11, 12, 
15. 18, 20; iii, 17; iv, 1,2, 4, 7; vii, 25. In Gen. xv, 7, and xxiv, 24, it 
stands alone (including the substantive verb) for Zam. Schwarize, in his 
** Coptic Grammar,’’ pp. 340, etc. ,seems to quite settle the fact that the final 
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guttural was not a characteristic element of the first personal pronoun. 
And yet Gesenius seems to feel no hesitation in saying that the Hebrew 
Anoki (ANKI) “is the primary and fuller form of Avni,’”’ being more fre- 
quent in the Pentateuch (but in general more rare) than the shorter form 
Ani; and in some of the later books, as the Chronicles and Ecclesiastes, 
wholly disappearing, just as the guttural of the Saxon has been lost in mod- 
ern English, and that of the Franks in modern French. He notices that 
the form Anoki occurs on the Phoenician monuments and in the Chinese 
NGO. The Sanskrit used only the guttural aha, like the Greek, Latin, 
German, etc., while the Aramaic, Arabic, Abyssinian have lost it, and 
use the shorter nasal furm of the pronoun. It seems hardly possibie, 
therefore, to avoid the conclusion that ANK was the primitive form of 
the first personal pronoun, and that it stood in genetic relationship to the 
Egyptian symbol of life, the any. Whether the symbol was constructed 
from the ideograph for 7 (a man with his arm bent pointing to his mouth) 
or not, I leave to the judgment of others. 

But Gesenius remarks somewhere that Anoki is used in some Hebrew 
passages as an emphatic J myself. This would point to the constitution of 
the pronoun as a dissyllable, with a final KA, the well-known hieroglyph 
for the dead man’s spirit. 

I should like to draw attention to the identity of ani, the pronoun, and 
ant, the Hebrew (and generally Shemitic) word for vessel, not only a 
vase, urn, bucket, etc., for holding water especially, but also a ship. The 
human frame was called a vessel (of wrath or righteousness, of mercy, 
ete., etc.), and may easily have been originally regarded as the vessel of 
life par excellence. Were this idea feasible, it might return us to my for- 
mer arkite (ship-mountain-water) interpretation of the cruz ansata. 


On an Important Boring Through 2000 Feet of Trias, in Eastern Pennsyl 
vania. By Jd. P. Lesley. 


(Read betore the American Philosophical Society, April 3, 1891.) 


The Eastern Oi! Company’s trial bore-hole on the Stern farm at Revere 
(Rufe’s Corner), Bucks county, Pa., is 18 miles south of Easton, 16 miles 
north of Doylestown, 7 miles west of Riegelsville, 5 miles from Kintners- 
ville, 8 miles from Munroe, 10 miles from Durham furnace, 14 miles from 
Bucksville, 24} miles from Ottsville, 4 miles from Ervina, and about 2 
miles east of Haycock trap hill. 

The following record was written from dictation of Mr. E. C, Rosenzi, 
8414 Smedley street, Tioga, Philadelphia, February 25, 1891, Superinten- 
dent of the Company. 

This is the first deep boring in the Mesozoic belt of Pennsylvania, 
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known tome. Had my advice been asked I should have dissuaded from 
a costly attempt to find oil or gas in this formation. The record of the 
boring, however, is valuable to the geological student as the hole descends 
through 2076 feet of nearly horizontal strata of gray and brown mostly 
soft sandstone and shale, with some dark (‘‘ black’) slate, one stratum of 
which (called ‘‘ anthracite coal ’’) produced an excitement in the district, 
and was extensively published by the newspapers. 

It is almost needless to say that a bed of anthracite coal in undisturbed 
strata of Mesozoic age, and at a distance from trap, would be an incredi- 
ble occurrence. The trap of the Richmond, Va., field only turns the bitu- 
minous coal bed to coke. 

It is also hardly necessary to explain that a ‘‘ninefoot bed of anthracite 
coal’’ anywhere in the brownstone belt of Bucks and Montgomery coun - 
ties could hardly conceal itself underground. All the strata crop out to 
the surface ; and such a stratum could not well escape exposure. Even 
smaller lenticular bituminous coal seams like those on Deep and Dan 
rivers in North Carolina, ranging in thickness from four feet downto one 
foot, show somewhere at their outcrops. Even if the well record at this 
point of it were clearer than it is, the fact of the existence of any con- 
siderable coal bed (especially an anthracite bed) would have to be care- 
fully verified, either by several additional trial holes, or by a shaft, before 
being believed by any geologist versed in the characteristic features of 
this formation. 

Riegelsville is 166’ above tide, and the Revere well mouth is supposed 
to be about 200 A. T. Its record is as follows : 


8’ Alluvion...... Jeaves From the surface down to 8’ 
102 Sandstone, brown........ ch ecaebeiae .-Downto 118 
aoe semgnegwrabekab en Jivenideccduanee 133 
5 Shale, bluish, soft . védeeanee: ae 
10 Shale, blue, hard ............ ee : 148 
Sandstone, dark brown ; with coaly specks....... coces WOK 
Sandstone, brown, very fine grained ........--+++++.- 211 
OP kh xen soo 8 pakees eseeas cates cose EEO 
4 Shale, blue, hard co mae 
Sandstone, red, very hard ........ee-eeees 440 
Slate, purplish, very gritty, here. 
Sandstone, brown, fine grained........ 444 
Sandstone, gray, very micaceous . 475 
Sandstone, gray, hard rock...........+++- psa’ 485 
Sandstone, reddish brown ..... . 585 
Sandstone and shale, gray .......... 590 
‘* Black slate,’’ soft........ 595 
Shale, reddish blue, very hard .... cc vial’, ee 
Sandstone, reddish brown ....... Sa 
Sandstone, brown, and blue shale, coarse and fine.... 692 
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53 Sandstone, brown, coarse and fine .............. cooe 745 
55 Shale, brown 800 
77 Sandstone, bluish red, hard ; with white clay veins .. 
63 Sandstone, brown, fine grained............ eovccccces 940 
40 Shale, brown, soft. ‘‘ Show of petroleum ~’ 
80 Sandstone, brown, hard. ‘‘ Shew of petroleum”’ 
15 Shale, grayish black .....cccccssccceses Netessvehaawe 1025 
Shale, blue, here. 
Sandstone, red-brown, hard 
Sandstone, red-brown, hard ..... cocce 
Here cased off the fresh surface water. 
No record of thie interval. ..c.cccccccrccccccces inrnes 
Shale, pink errrrry eccee 
BUG, DURE ciccccccss Sebua saweeeees voveseccccecsece Lae 
** Black slate, hard’’....... Lvubaiiniveranesst ckees és 
Sandstone, red, ‘‘ like the mass at !150”’ 
** Black slate, hard’’.........000 Segwiehsedax oeebte 
Here, gray sandstone. 
Sandstone, gray, hard ; with very minute white pebbles 
as large as pins’ heads 
** Sand perfectly black and gritty ; boring easy ’”’ 
Shale, light gray, gritty 
Shale, reddish 
Shale, dark blue 
Shale, light gray ..... O06 00s cece rseseesercrcsosecces 
12 Shale, reddish, hard and gritty 
89 Shale, reddish 
15 Sandstone, bluish gray, fine grained rock 
9 “Coat, ANTHRACITE” 


Here, in answer to my verbal objections to the notes in his well book, 
Mr. Rosenzi explained that the thickness might be incorrect, owing to the 
churning of the tools, but that it was in his opinion ‘‘ certainly 54 feet ;’’ 
and that the ‘“‘coal’’ came up in fine specks (no larger than the head of a 
pin) like all the other crushed and ground-up sand pumpings from the 
well, from top to bottom. No larger pieces were obtained; and no 
analyses were made. The well was worked in brackish water, which 
afterwards became salt water. See below at 1616, where salt was first no- 
ticed on the board walls of the derrick. 


10’ ‘* Black slate rock, very hard”’ 

25 Sandstone, gray, fine, softer .............e00...: eoee 1604 
6 Sandstone, brown, hard rock esos 1610 
6 Sandstone, gray, fine, softer 

Here cased off the ‘‘ salt water.’’ 
8 Sandstone, first dark, then light gray 
‘“* Here salt water again and plenty of. it.’’ 
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I could get no clear idea of this from Mr. Rosenzi’s description. He 
first noticed the salt as a deposit from water splashed on the derrick. 
The salt taste was decided. He could say nothing about the flow, as the 
well was always full of water, but I could not learn that any stream 
issued from the mouth of the well. 


16’ ‘‘ Black slate, coarse, mixed with minute specks of 

COAL, and minute light gray pebbles .......... 1640’ 

Sandstone, coffee-colored 

Sandstone, brown, very fine 

Sandstone, brown, very fine 

Sandstone, brown, very fine 

Sandstone, brown, dark 

Sandstone, gray, dark, hard 

Sandstone, gray, light, sharp 

Sandstone, brownish red, of usual character 

© FO Gs kate saocdenn Satie ems gti itabiad x alelacs was 1736 


** Cased well against salt water in black slate, at 1736.’’ 


‘*The driller remarks that here came in genuine soft black slate, which 
he recognized as the overlayer of the Oil Sand in Allegheny county, in 
the Wild Wood district where he worked.’’ Nothing could more forcibly 
illustrate the ignorance of the well drillers as a class than this astounding 
statement ; which is only exceeded by the ignorance of oil and gas specu- 
lators as a class, and the stockholders of the companies which they form, 
in giving ready credence to such statements from men whose only inter- 
est is that of obtaining their daily pay for boring wells. 


2’ Sandstone, gray, fine, like 1604 
14 Sandstone, brown, fine, hard 
28 Sandstone, brown, coarser 
Cased off salt water successfully at 1782. 
Sandstone, brown, fine .............06. pine any aie 
Shale, gray, hard 
Shale, grayish black...........+0+-++- oO vacccccce secs 
Shale, light gray, bluish, hard 
‘*Blue Monday,’’ (a term used by the drillers in West. 
ern Pennsylvania) 
Sandstone, bluish gray 
Shale, gray. Bard .ccocceccccccecccccccccccece eambie 
Shale, brown, soft 
8 Sandstone, gray, sharp 
Sandstone, brown (or red), hard 
Shale, pink (or red), soft 
Sandstone, brown, coarse (February 21, 1891) 


I suppose that the boring is to be carried on to greater depth. 
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Mr. Benjamin Smith Lyman, Assistant on the Geological Survey of the 
State, whose Report on the Trias Brown Sandstone Belt of Bucks, Mont- 
gomery and Chester counties, Pa., is not yet quite ready for publication, 
informs me that the place assigned to coal in the above well record would 
come about 11,000’ below the top, or 10,000’ above the bottom of his gen- 
eral section of the formation ; the coal-bearing shales of Phoenixville be- 
ing say 3500’ or 4000’ above the conglomerate base. 

His long and exhaustive survey of the district has resulted in giving a 
combined thickness of more than 21,000 feet to these Mesozoic strata; in 
a demonstration of the duplication of its measures along the Delaware 
river ; and in the discovery of both longitudinal and transverse anticlinal 
and synclinal flexures of considerable size. The latter system of folds is a 
very remarkable phenomenon, seeing that the folds lie with their north- 
ern ends abutting against (or riding over) the Durham hills, that range of 
Azoic highlands which extends from Reading into Northern New Jersey. 


Mr. B. S. Lyman said: 


Although the precise position of the Revere, or Rufe’s Corner, well- 
boring has not been indicated within several hundred feet, it appears that 
the so-called coal bed is part of a 600 or 800 feet thick series of generally 
hard green and dark-red shales at something like 11,000 feet below the 
top of the Mesozoic rocks, muinly red shales, of Bucks and Montgomery 
counties, and 10,000 feet above the bottom of them, and 6000 feet above 
the hard blackish shales of the Phcenixville tunnel. 

With a sketch he showed the course of the outcrop, a mile or so in 
width, of the green and dark-red shales, including the so-called coal bed 
and one or two other blackish shale layers, with generally a gentle north- 
westerly dip, from the Delaware river near Milford, N.J., along the east, 
south and west sides of a basin to Rufe’s Corner ; thence northwestward, 
westward and southeastward, round Stony Point and Bucksville, in sad- 
dle form, east of the Haycock mountain, nearly to Ottsville ; then in 
almost a straight line southwestward for a dozen miles, past Perkasie and 
Sellersville ; and five or six miles further southwest, though bending 
slightly northward at Tylersport upon the southeastern disappearing end 
of a rock saddle ; but near Sumneytown bending sharply round a more im- 
portant saddle so as to reach Harleysville, half a dozen miles to the south- 
east; and there with a like decided bend in the opposite direction, but 
with a wider sweep, turning southwest and then nearly west, passing a 
little more than a mile south of Shwenksville, and so in a straight course 
to the Schuylkill, between Linfield and Sanatoga and some three miles 
below Pottstown. 

The course of these comparatively hard beds is marked nearly every- 
where by a decided ridge, particularly well defined between Ottsville and 
Sumneytown, and tunneled through at Perkasie. As the beds are partly 
green, their course is also indicated by the yellowish or greenish gray 
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color of the surface of the ground contrasted with the red on either side 
from the several thousand feet of red shales above and below, except 
where trap replaces them above for a long distance from the Haycock 
southwestward. The geological structure is also well shown by very nu- 
merous observed dips and strikes. 

Here and there among the harder beds, exposures have been observed 
of a couple of blackish shale layers some three feet thick, perhaps identi- 
cal with those of the boring. One was seen by the roadside near Rufe’s 
Corner ; two in a ravine a mile and a half north of Ottsville, where some 
digging was done half a dozen years ago in a vain search for coal of any 
economical value, though small traces of it appear to have been found ; 
another exposure of blackish shales was seen half a mile west of Perkasie ; 
and still another about a mile east of Harleysville. 

It is, of course, extremely improbable that the beds with a known out- 
crop of about sixty miles in length, cut across by numerous streams and 
roads and by several railroads and even in great part by a tunnel, and fa- 
miliar throughout every foot of its surface to the highly observant inhabi- 
tants of the country, could have a coal bed of any value that should 
never, until this well, have been discovered through any complete natural 
exposure or through an occasional] very noticeable outcropping or blos- 
som. Indeed, facts observable on the surface, such as measured rock ex- 
posures, combined with proper regard to their dips, strikes and relative 
position and elevation, could no doubt give a very complete section of all 
the beds pierced by the well ; and perhaps that will prove to be possible 
even with the somewhat rough collection of materials already made. 
From such observations on the surface, the character and thickness of 
each bed is to be known far more precisely and thoroughly than could be 
possible from any boring however careful, and beyond all comparison 
with the results of an ordinary one. The difficulty of accurate informa- 
tion from such wells is shown by the doubt in the present case whether 
the so-called coal bed was nine feet in thickness or five and a half. 

The well record, in spite of all the imperfections that must be expected, 
has value as giving for a great thickness of rock beds a connected view 
that may serve in some degree as a check upon the not very essential er- 
rors that might arise in combining surface observations, especially those 
rough ones hitherto obtained. But the chief importance of the record is 
perhaps as an illustration of how ready men are to lay out thousands of 
dollars for such explorations where the same number of hundreds would 
by a surface survey give fuller and more accurate information. 


PROC. AMER. PHILOS. SOC. XxIx. 135. D. PRINTED MAY 14, 1891. 
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Possible Sterilization of City Water. 
By R. Meade Bache. 
(Read before the American Philosophical Society, April 17, 1891.) 


It is an open question whether the characteristic acidity of 
the digestive fluids is or is not efficacious in destroying patho- 
genic germs entering the stomach. But it ought to be evident 
on both sides that neither extreme can represent the truth, even 
if the digestive fluids possess that general property. It is cer- 
tainly, on one side, too much to assume that, not even in a per- 
fectly healthy stomach, are those fluids sometimes capable of elim- 
inating such germs from the system, and, on the other, that they are 
always, in sickness or in health, capable of performing that task. 
So little vitalized are micro-organisms in their resting-stages, that 
it is easily conceivable that, when masked by food and water, and 
when the human system is in a weak condition, many escape the 
possibly destructive action of the healthiest digestive secretions. 

It would, additionally, be an unwarrantable assumption, even 
if the healthy stomach were proved to be able always to neutral- 
ize the morbific action of pathogenic germs, that they find their 
inevitable path and exit, with or without vitality impaired or 
destroyed, dead or alive, through the alimentary canal; for in 
point of fact we know that one kind, at least partially, takes its 
disastrous course directly into the lungs. When the infinitesimal 
size of micro-organisms is considered, and when also is consid- 
ered how varied is the character of the parts with which they 
must come into contact upon passing the cesophagus, it will 
readily be perceived that, even if they escape the sometimes 
assumed destructiveness of the digestive fluids, they must often 
be absorbed into the blood by other tissues as well as by those 
of the lungs. 

If so believing, we should perceive at the same time that it is 
hopeless to contend, except by palliative sanitary measures, 
against the invasion of pathogenic germs through inhalation ; 
but that, on the other hand, especially as our food cannot be 
sterilized wholesale, we should deeply consider the possibility of 
contending with them by means of the wholesale sterilization of 
water, which enters alone, or as the largest constituent, into our 
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drink. That this has heretofore not been attempted is all the 
more remarkable, because it is believed by many persons that 
some of the worst forms of pathogenic germs reach us through 
the medium of drinking water. Inasmuch, therefore, as suceess 
in sterilizing the drinking water of a large city might be of un- 
told benefit to it, it would be well that certain experiments were 
tried to that intent, upon the assumption that, be the pathogenic 
germs in a particular water many or few, they become, when re- 
ceived into the alimentary canal, whether or not large numbers 
of them are successfully dealt with by the stomach, injurious to 
the human economy. 

Inherent in the Anderson iron process for the purification of 
water is a danger which, therefore, cannot be eliminated. In all 
processes there is a danger line which human foresight seeks to 
avoid by a safety-margin, which, in the long run, and in the na- 
ture of things, is a substantial guarantee against harm. But 
there are processes such, from their character, combined with the 
chapter of exigencies and the chapter of accidents, that they 
have but a small margin of safety. I place the Anderson process 
in this category, as an experience at Berlin, showing the danger 
that may result from the overworking and freezing, or both, of 
open filter beds, even if so acted upon and cleansed as they are 
intended to be by the Anderson process, fully warrants me in 
doing. Moreover, it should be incidentally mentioned that the 
process is not applicable to the constitution of all waters, or 
adapted to climates that have always, or are liable to, severe 
winter cold. It is said, however, upon excellent authority, 
based upon the indisputable evidence of microscopic examina- 
tion, that by the process micro-organisms have, under the limit- 
ing conditions hereby implied, been neutralized in the proportion 
of 50,000 to about 20, virtually in the proportion of 50,000 to 9. 
But, coincidently with this result, which must obtain under 
favoring circumstances, there also always exists danger in the 
process through carelessness and neglect in filter cleansing, and 
necessity without law of overworking the capacity of a filter. 
As a finality in the process the ferric hydrate generated, blended 
with organic matter, is precipitated in a flaky, coagulated condi- 
tion to the bottom of the water, the sand filter-bed of the settling 
reservoir, where, resting chiefly on the surface, the filter is there- 
fore more readily than usual cleansed. The process therefore 
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makes no pretense to destroy the micro-organisms, but merely 
to neutralize as much as possible their injurious action in the 
human economy, simply by entrapping them. What I contend, 
however, is that the best process of sterilization is that which 
does not seek to entrap micro-organisms, with the inseparable 
danger of their partial or almost entire escape alive, but that 
which, with abstention from their purposive arrest, kills, and 
allows them as free passage as possible to the stomachs of city 
dwellers. It will probably be thought at this point, with a very 
usual misconception, as that which we have in the Anderson 
process has proved quite efficacious, whereas that of which I 
speak is but an ideal, perhaps impossible of attainment, that I 
am proposing to accept a shadow for the substance of athing. I 
would grant the cogency of the thought, had I ever intended to 
make denial of the excellence of the Anderson process, and pro- 
posed to offer a possibility in exchange for a reality. But, 
having taken neither of these positions, I do but state the case in 
the abstract, and the truth of it in that form being admitted 
(and I do not see how it can be denied), I have but to add before 
proceeding that, excellent as is the Anderson process, within its 
acknowledged lines, it would still be well to consider if the ideal 
one is not capable of accomplishment by the means which I am 
about to suggest. 

About two years ago it occurred to me that before experiment- 
ing with bacteria, with reference to killing bacilli established in 
the human body, and with reference to the sterilization of city 
drinking water by electricity, 1 would pass a current through 
some water containing protozoa, and observe how much is re- 
quired to kill them. With this purpose in view I took a glass 
tube of four inches in length and five thirty-seconds of an inch 
in calibre, and partially filled it with water teeming with protozoa 
from hay-infusion, which had previously been examined by me 
under the high power of a one-tenth microscopical objective, 
commanding a large field with an immersion lens, and depending 
upon which of two eyepieces was used, magnifying from five 
hundred and fifty to six hundred and fifty diameters. When 
both ends of the tube had been plugged up with brass eye-screws 
wrapped with paper, leaving their ends exposed in the tube, the 
volume of infusion intervening between the ends of the poles 
thus formed was only two-thirds of a cubic centimeter, and the 
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distance between the poles only three inches. The electro-motive 
force at my disposal in my galvanic battery—only about thirty 
volts—was too small,and the resistance too high under these 
conditions for me long to hope to affect the protozoa in the tube 
by means of the current. The smallness of the volume of fluid 
in which the electricity could find play, and the liberation of 
hydrogen which could not escape or recombine, were together 
the cause of this ; the resistance from the latter cause proceeding 
by great leaps when a higher current was eventually employed. 
With the infusion the resistance was far less than with pure 
water, but still far too great to allow of much current, owing in 
sum to the small volume of liquid and to the increased liberation 
of gas in it as compared with that liberated in water. The cur- 
rent was so slight that at this point of time I was satisfied that 
if I were not able thus to destroy the vitality of the protozoa 

and that was proved by microscopical examination—a fortiori 
it was not to be imagined that the vitality of schizomycetes in 
water could be arrested, because I had assumed that they would 
be more difficult than the other organisms to destroy, a conclusion 
which I do not now think warranted by my final investigation 
upon the basis of experiment. I therefore desisted from experi- 
menting, and did not resume it until the work of Dr. Griffiths on 
micro-organisms came under my eye, from which I learned that 
he had killed bacteria with a very small current in media of a 
fluid character. I then resumed my experiments upon the basis 
of my previously enlarged experience, that a considerable volume 
of water is needed for the play of electricity, and that even a 
slowly increasing bubble of hydrogen in a closed tube, although 
far from effecting embolism, nevertheless produces rapidly cumu- 
lative resistance. Every one who deals with batteries or who is 
well-read in electricity knows in a general way of these pheno- 
mena; I am merely referring to the exaggerated degree in which 
they manifest themselves under the specified conditions. I was 
well aware that for a given ampérage, a given electro-motive 
force, a given character of liquid, a given temperature, and a 
given distance between poles, the resistance to a line of force of 
electricity is an absolutely fixed quantity. But as my final ob- 
ject, as will eventually be seen, was to charge a large volume of 
water so that upon being charged the electricity would concen- 
trate with intense energy towards the opposite pole, it became 
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necessary, even in laboratory experiments, to avoid action where 
the phenomena appear in an exaggerated adverse form. I there- 
fore next proceeded to deal with small but unconfined volumes 
of liquid. 

With the Wheatstone Bridge, with an electro-motive force of 
one hundred and ten volts, and one ampére of current, I found 
the resistance at two inches between the poles, placed vertically 
in a hay-infusion, in a round glass dish about five inches in dia- 
meter, to be 1560 ohms. Making the liquid a little shallower, 
the other conditions remaining the same, the resistance rose to 
2120 ohms. In a very narrow, rectangular receptacle, the other 
conditions remaining virtually the same, the resistance rose to 
3000 ohms. The poles being then placed in water, not in the in- 
fusion, in the round glass dish, the other conditions being the 
same as those in the first experiment, the resistance became 
18,400. Slightly increasing the depth of water in the dish, the 
resistance sank to 13,000 ohms. These rude experiments were 
followed by a series conducted with two beautifully finished 
wooden, shellaced boxes, of exactly the same length and depth in 
the clear, but one of them of only half the width in the clear of 
the other. Thus was obtained with precision in the larger of 
the two (but, of course, the same consequence would have ensued 
with the smaller), by alternately making it exactly one-half full, 
and then full to the brim, the result that the volume thereby ver- 
tically obtained reduces by one-half the resistance of the lesser 
volume. Thus, also, by filling both boxes to the brim was ob- 
tained with precision the result that double the volume of liquid 
horizontally obtained reduces by one-half the resistance of the 
lesser volume. Therefore it was demonstrated that resistance in 
water, as well as in metal, is inversely proportional to volume as 
determining cross-sectional area, whether increased by vertical 
or horizontal extension; that is, is inversely proportional to 
cross-section, as dependent upon volume; and that in whichever 
of these two directions volume is gained, it introduces, propor- 
tionally, freedom of propagation of the electric force in and about 
the imaginary right-line joining the poles. 

The result of a series of experiments, with the poles placed 
apart at 2, 4, 6,8, up to 12 inches, showed that the resistance, 
whatever it may be, varies directly as the distance between the 
poles, a result identical with that in electrically charged wire, 
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illustrating a law which should have been expected to hold good 
whatever figure and volume the lines of force between the poles 
might assume and occupy. The experiments clearly proved, too, 
that the resistance of water is very much greater than that of 
an infusion not seemingly dense. 

There seems to be with some persons a belief that water is a 
good conductor, because current electricity so readily discharges 
itself by means of moistened surfaces. But current electricity 
so discharges itself through a film of water covering non-con- 
ducting surfaces in default of any other conductor whatever ; 
and static electricity, for the same reason, readily vanishes through 
aqueous vapor, because of the fact that the vapor impairs the re- 
sistance of dry air as a dielectric. Yet electricity, in these two 
manifestations, acts thus, of course, not from choice but from 
necessity, taking, however imperfect, a path of conduction when 
there is no other, and the better of two paths when they differ, 
in proportion to their relative conductivity. Other persons 
imagine that water is a worse conductor than it really is. Any 
one who uses a hydro-rheostat well knows the highly resistant 
property of water to the electric current; but as free and in 
large volume it is not practically so resistant as it is sometimes 
thought to be,as any one may prove for himself by the rude ex- 
periment of plunging in an ample basin of water the sponge of 
one reophore of a medical galvanic battery, yielding from thirty 
to forty volts, while the sponge of the other reophore is placed 
on the back of the hand submerged in the water at the distance 
of four or five inches. The hand, the most callous part of the 
body except the heel, feels the current distinctly in every part, 
and if it has but the smallest abrasions of the skin in places re- 
mote from each other, the electric current makes them sting, 
finally condensing strongly at the pole on the hand. 

After trying the experiments described, I flashed one hundred 
and ten volts through a glass tube, with half of a cubic centi- 
meter of hay-infusion containing protozoa, with the poles half an 
inch apart; and also flashed one hundred and ten volts through 
a looped wire going from top to bottom of a small bottle con- 
taining four centimeters of the infusion. In neither case could 
subsequent microscopical examination detect that the organisms 
had been affected in the least. The whole of the current, of 
course, passed through the organisms in the tube. In the case 
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of those treated with the looped wire it was only the residual 
force, which the wire did not carry, that they encountered. That 
under these conditions the wire does not carry all the electricity 
is shown in the forthcoming description of experiments, in which 
the work of killing bacteria was successfully accomplished with 
looped wire passing through fluid media, and carrying only a 
very small force, but for a considerable time. With so much 
electro-motive force as I used—one hundred and ten volts—I 
could not allow the discharge through the micro-organisms to be 
more than momentary, else they would have been destroyed for 
certain by the concentrated products of electrolysis. 

Two main conclusions seemed to me from the beginning of my 
experiments to be justifiable. The first of these was that, inas- 
much as protozoa have no nervous system, and do not seem to 
be injuriously affectible by the electric current (barring its action 
under conditions such as generate heat almost exclusively), we 
are accustomed to think erroneously of the current as capable 
of affecting and endangering all sensation and life, solely because 
of our own possession, and knowledge of the possession among 
other animals, of a nervous organization upon which stress may 
be put by the current. It seemed to me that the last experiment 
proves what is currently believed, that an animal protoplasmic 
organism has, ipso facto of its being protoplasmic, no nervous 
system. The second conclusion at which I arrived was that, if 
protozoa of the kind with which I had dealt are not easily killed 
by the electric current, it would be hopeless to think of destroy- 
ing schizomycetes, except by a force which, for the practical pur- 
poses that I had in view, it is impossible to apply to them, espe- 
cially as, in the pleomorphic forms assumed by some of them, it 
is notorious that they possess latent vitality difficult to extirpate. 

I am still inclined to hold to the first conclusion, as justifiable 
from my experiments as far as they have even now gone, that 
animal micro-organisms, submerged in water or any other liquid, 
are not susceptible to injury from electric current approaching 
in force the highest that I used (which may be regarded as pro- 
digious when the minuteness of the organisms attacked by it is 
taken into consideration), and that perhaps they are not suscept- 
ible to injury under those conditions from any current, however 
high. But, as to my first conclusion, I have since found myself, 
upon reading the work of Dr. Griffiths, egregiously in error 
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through the false inference that I had drawn that, because the 
electric current did not destroy protozoa of the kind with which 
I was dealing, therefore bacteria would not be destroyed by it, 
at least within the bounds compatible with human life or well- 
being. It seems, however, that vegetable protoplasm, at least of 
the fungus kind, acts differently from animal protoplasm under 
the influence of the electric current. After reading the results 
of Dr. Griffiths, I gladly reverted to the intention with which I 
had set out in my experiments, of being able to suggest means 
by which bacilli forming a nidus in the human body could be 
destroyed and water supplied to cities could be sterilized for 
drinking purposes. 

The author to whom I have referred is Dr. A. B. Griffiths, Fel- 
low of the Royal Society of Edinburgh. He remarks that the 
full details of his experiments with electricity on bacteria are to 
be found in Volume xv of the Proceedings of the Society. In 
making the experiments he seems to have had no ulterior object 
in view but the gaining of information as to what amount of cur- 
rent would destroy certain micro-organisms. The wood-cut which 
he gives at page 177 of his work, Micro-organisms, represents a 
faradaic, not a galvanic battery, as the generator of the electro- 
motive force used in his experiments. At the beginning of mine 
I used both the galvanic and the faradaic battery. The recep- 
tacles in which Dr. Griffiths placed pure cultures of different 
bacteria were simple, broad-based, short bottles, in which were 
fitted from top to bottom of each bottle a single loop of wire in 
free electric liquid communication with the micro-organisms. He 
does not in any case give the resistance in ohms of the media 
employed in the cultures. 

The bacillus tuberculosis was killed by 2.16 volts, the bacterium 
lactis by 2.26 volts, and the bacterium aceti by 3.24 volts. The 
electric current was allowed to pass for ten minutes, and the 
temperature of the laboratory during the experiments was 16 C. 
(60.8 Fah.). In another series of experiments, bacillus tuber- 
culosis was killed by 2.16 volts, bacillus subtilis by 2.72 volts, 
and bacterium allii by 3.3 volts. The current, as before, was 
allowed to pass for ten minutes, and the temperature of the labor- 
atory was 17 C. (62.6 Fah.). In the first series of experiments 
no growths appeared from inoculation in fresh nutritive media, 
after an incubation of twenty-five days, with the thermometer at 
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38 C. (100.4 Fah.); and in the second series, similarly treated, 
no growths appeared after an incubation of twenty days, with 
the thermometer at 35 C.(95 Fah.). As before incidentally men- 
tioned, all of these experiments were made with wire looped in 
glass bottles. Consequently all the electricity that attacked the 
microbes away from the wires was the residuum which the wires 
did not conduct, necessarily by far the lesser portion; and as the 
minimum of force was not sought or obtained, what is needed 
may be a mere fraction of the time and force actually employed. 
With so small a current as that used, and with the considerable 
volume of the respective liquids employed—which latter point 
the wood-cut shows—detriment to the organisms from products 
of electrolysis may be deemed inappreciable. 

It has therefore been demonstrated that certain schizomycetes 
ean be killed in a short time by a low current. Presumably all 
others can be killed in an equally short time by an equally low 
current; which was the assumption with which I had set out at 
the beginning of my own experiments, looking primarily to 
destroying pathogenic germs in the human body, and secondarily, 
to rendering them innocuous through the sterilization of water 
for drinking purposes. I therefore ask myself why, if a very low 
current, passing for a few minutes, can destroy bacteria in a bottle, 
should not a much higher one, administered repeatedly for the 
same time, be sure to destroy them in the human body? Daily, 
in the course of electro-therapeutic treatment, ten, twenty, 
twenty-five, and many more volts are administered to patients, 
avoiding only strong or continuous application of the current to 
the pneumogastric nerve, on aceount of the inhibitory action of 
the heart thereby provoked. But I will not pause just at this 
moment to speak more fully to this point, but will here confine 
myself to the main subject of this paper, clearly set forth by its 
title and the tenor of the preceding remarks. Reverting to the 
question of the sterilization of water for the use of cities, and 
with the new light upon the subject, which, as it appears, I might 
have gained for myself, but for having been diverted from my 
course by a false inference, I am constrained to ask my hearers, 
as I have asked myself in this case also, why the attempt should 
not be made to destroy bacteria wholesale in the drinking water 
of large cities by the method previously foreshadowed. 

The means at our command seem to me ample. It is true that 
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we cannot electrolize successfully a large reservoir of water, for in 
that the electricity would be too diffused to be effective. Itis true 
that, in pipes from which water is flowing into or out of the reser- 
voir, its germs would not be subjected to attack for more than a 
second. It is true that the resistance that we should have to over- 
come in water would be large. But,on the other hand, it is also 
true that the electric current that we have at our command is 
capable of indefinite increase. The electro-motive force of a few 
thousand volts (there are dynamos that generate ten thousand) 
thrown athwart a pipe of proper dimensions, would probably 
paralyze every bacterium in its path, more than compensating by 
force for slight duration in time as compared with the ten min- 
utes adopted in the experiments of Dr. Griffiths, as to which it 
is imperative to remember that they did not determine either the 
amount of current, or of time required, for the destruction of 
the bacteria experimented upon; and, consequently, it will be 
observed, both force and time needed are probably very much 
less than his experiments on their face apparently demonstrate. 

If lines of water-delivery as well as those of water-supply 
were subjected to the attack of the electric current, the severity 
of it would be more than doubled for the organisms. It would 
be immeasurably increased in severity; for experiments at the 
very beginning of bacteriological investigation clearly showed 
that the best mode of destroying bacteria involves the principle 
of repeating relatively moderate attacks upon them at intervals 
such as find them partially recuperated, and assail them in this 
the period of their least resistant vitality. The method to which 
I allude is that of repeated boiling of slight duration at moderate 
intervals of time. That they can bear this apparently severe 
process at all shows the protective influence for them of any 
fluid immersion within the chemical character that does not 
wholly ignore the difference of habits among their different 
species, and water seems to be a medium inclusive of them all. 
The principle involved in the mode of attack mentioned is the 
same as that involved in the mode of destroying bacteria here 
suggested. Taking it in connection with the facts that a reser- 
voir represents a large volume of water, only a part or a few 
parts of which are being momently drawn upon for supply, and 
that many germs are constantly passing through natural phases 
of relatively less vitality, infinitely below that in which they, if 
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pathogenic, being received into a favoring host, so vigorously 
form ptomaines, to their self-destruction as well as that of the 
host, it would seem that, if upon issuing from as well as upon 
entering a reservoir, the water were attacked in pipes from poles 
all but encircling them, with an electro-motive force of a few 
thousand volts, all germs must reach the denizens of cities sup- 
plied from such a source, wholly innocuous, because they would 
be dead. 

It need hardly be said that, if the poles were placed opposite 
to each other on a heavy metal pipe conveying water, the elec- 
tricity, seeking lines of least resistance, would not pass through 
the water at all, but around it, through the great mass of the 
pipe. But it should be obvious that it is easy to adapt to the 
place of electrical attack of a pipe a simple contrivance consist- 
ing of a section of the same diameter as that of the pipe, insu- 
lating the poles from each other, and both from the general line 
of the pipe. A plan that might at the first blush appear to some 
persons better, as not entailing thus radically breaking the con- 
tinuity of the main pipe, would be to have two series of metallic 
insulated screws, representing by position two opposing arcs, 
the individual screws of which should enter and pass through 
corresponding holes in the pipe, the ends of the screws being 
uninsulated. But this plan would not do at all. The experi- 
ments described have proved the resistance of water to be so 
great that a large volume of it is required for electricity to pass 
asily through it. Consequently, in overcoming the resistance 
of water in a metal pipe with poles attached, in the form of in- 
sulated perforating screws, part of the electricity would, in 
making large excursions, be received and conducted to the poles 
by the metal of the pipe, instead of reaching them entirely 
through the water. But, if the pipe were interrupted by a non- 
conducting section, of length to be determined by the diameter 
of the pipe and the electro-motive force to be used, then those 
excursive lines of force would eventually fall into the determinate 
direction of the poles entirely through the water. We see this 
action clearly illustrated in the previous experiment, where, in 
open vessels, resistance to the current rapidly diminishes as we 
increase the volume of the liquid. We see the same thing also 
clearly illustrated in the case of the hand submerged in the 
ample basin of water, where the remotest abrasions of the skin 
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sting from the current, finally emerging with condensed force at 
the pole resting on the submerged hand. In a pipe with a prop- 
erly calculated non-conducting section, the lines of force would 
play freely inside of the pipe, occupying and limiting there a 
rounding imaginary space, varying in figure with every change 
of force, but always, of course, having its apices at the poles, 
approaching which, and especially at which, would be concen- 
trated their intensest energy. 

If the full significance and legitimate outcome in conclusion 
from the experiments that have been detailed have been per- 
ceived, it will have been realized that, although water acts like 
wire with reference to conductivity, through length, cross-sec- 
tional area, and temperature—exemplifying the law of conduc- 
tion by and resistance to the electric current, with reference to 
volume, however disposed—the difference between wire and 
water, notwithstanding that metal has great conductivity and 
water very little, is enormous with reference to difference of 
capacity. We have but to determine, first of all, what electro- 
motive force is needed for the purpose of destroying germs in 
water, assuming that they are thus destructible, and then, upon 
that basis, determine what the length and cross-section of non- 
conducting pipe should be to accumulate and discharge the force 
required. One could charge a constant stream of water in an 
insulated pipe as never wire nor any congeries of wires nor any 
metallic deposit on earth could be charged with electricity ; for 
whereas all these would soon reach their utmost capacity for 
localized energy, an insulated flowing pipe has back of it all earth 
ready to receive and effectively return the force transmitted. 
We, however, need for our purpose at most only a small area of 
that vast space. But yet it is true, and a striking exemplifica- 
tion of the stated fact that, given a dynamo of far less than in- 
finite power, with poles astride an estuary’s living stream, so 
wide, so deep, that the earth there would not fuse before a fiery 
blast engendered by resistance, and connected as those waters 
are with every drop in every brook, the encircling oceans, and 
the interlying land, it would send its impulse thence over the 
whole uninsulated globe, and backward, in myriad lines of force, 
with all but synchronous and omnipresent thrill. 

I stated at the beginning of my discourse that it is an open 
question whether or not the stomach is capable of destroying 
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pathogenic germs. In that, of course, is involved the other 
open question, whether or not ordinary drinking-water is the 
source of disease. I have properly spoken of the questions as 
open ones, because so many persons are enlisted on opposite 
sides that I cannot venture without arrogance to decide them 
authoritatively. The tenor of the preceding remarks, however, 
must indicate that, personally, 1 believe drinking-water supply 
to be ordinarily one of the largest factors in the causation of 
some zymotic diseases ; but lest I may have left it in doubt that 
I hold that view, I here state it explicitly. I have, I confidently 
believe, pointed out one way in which the evil may be abated, 
and perhaps neutralized; and this without disparagement of the 
efticiency of subsidence basins in their adverse influence upon 
bacterial dissemination. As to this(with the exception of treat- 
ment with iron) the last remaining factor in the production of 
pure drinking-water, I shall be glad to take a more opportune 
time than the present occasion, when I have so long engaged the 
attention of the Society, to prove directly, from my still later 
experiments and observations, what seems directly proved by 
the statistics of prevalence of typhoid fever in Philadelphia 
and elsewhere with reference to areas of different water-supply, 
that subsidence basins are also an important factor in the health 
of a city, not only relieving water of impurities in it, represented 
by alluvial and effete matter in suspension, but also relieving it 
in a measure of the impurity due to simultaneous deposition of 
the bacterial bearers of poison to our homes. 

As to our ability to destroy the bacillus tuberculosis in the 
human body, by means of percutaneous administration of the 
electric current, I hope that I may be allowed to say a final 
word. I cannot see, as I have already remarked, why, if it can 
be killed in a bottle with a mere fraction of two volts (as I have 
shown by the experiments of Dr. Griffiths that it must have 
been killed), it cannot be killed in the patient suffering from 
tuberculosis, by the enormously greater electro-motive force 
that the body is capable of receiving without detriment in a con- 
centrated form. This statement, however, is not intended to 
imply that the current would be capable of curing a case of tuber- 
culosis which had involved caseous degeneration of the parts. 
If it did, it would also imply that to my mind electricity is 
creative. Electricity, however, although not creative, includes 
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among its manifold and marvelous properties not only dynamic 
power, but attributes regenerative of vitality, and with these two 
it is capable, if the experiments of Dr. Griffiths are to be relied 
upon, of killing the bacillus tuberculosis in the living human 
body, in case the lesions of the disease have not seriously im- 
paired electric conductivity in the parts morbidly invaded; and 
capable also of contributing to restore healthy function to them, 
and thence normal structure. It remains for physicians to make 
the essay here indicated at no expense or risk whatever. If the 
treatment prove to have any virtue in it,it would apply to other 
bacterial diseases besides tuberculosis. 

In regard to the essay with reference to the sterilization of 
drinking-water, experiments could be made at wo great labor and 
expense compared with the vast interests at stake in a large city. 
Through microscopic tests would soon be set at rest the question 
as to whether to any, and if to any, to what extent germs could, 
by the means described, be destroyed in city water, and scrutiny 
of the health of the city, within the lines especially of certain 
diseases, through comparison of present with past records, would 
in successive years have its own independent and conclusive tale 
to tell. I pledge Philadelphia prospectively in a bumper of pure 
water more worthy of celebration than the best Falernian wine. 


Obituary Notice of P. W. Sheafer. By Jd. P. Lesley. 


(Read before the American Philosophical Society, April 3, 1891.) 


Peter Wenrich Sheafer was born at Wiconisco, in Dauphin county, Pa., 
March 31, 1819. His father, Henry Sheafer, was afterwards President of 
the Lykens Valley Railroad Company, and Superintendent of the Lykens 
Valley Coal Company, mining the finest quality of anthracite coal, at the 
west end of the Southern Anthracite Coal field. The discovery of the 
Lykens valley coal bed in the body of the Pottsville Conglomerate was 
one of the astonishing incidents of Pennsylvania geology, and enabled the 
Sheafers, father and son, to establish a great trade in anthracite coal upon 
the line of the Susquehanna river as far as Baltimore. 

Peter Sheafer was engaged at various times in his long professional life 
in following the outcrop of this interconglomerate coal around the edges 





Lesley.) 40 [April 3, 


of the Southern and Middle fields, but without finding it in an equally 
good condition in any other parts of the region. He often expressed to 
me his hopes and his disappointments regarding it. It was but an episode 
in his career, for his large fortune was chiefly accumulated by the pur- 
chase and exploitation of the Mammoth and other large beds overlying 
the Conglomerate. 

After leaving school, Peter took a full course at Oxford Academy, New 
York, with the object of a better geological acquaintance with coal and 
coal mining. But at that early date, the science of geology could hardly 
be said to exist. In 1835, the New Jersey and Virginia State surveys, 
and in 1836 the Pennsylvania survey, were begun. Prof. H. D. Rogers’ 
first assistants were Mr. Booth, afterwards the chemist of the United 
States Mint, and Mr. Frazer, afterwards Professor of Chemistry in the 
University of Pennsylvania. The following year, Mr. Trego, Mr. Mc- 
Kinney, Dr. Whelpley, and others were appointed assistants on the sur- 
vey. In 1838, Peter W. Sheafer received his commission, while Dr. 
Whelpley had charge of the Southern and Middle field, and Mr. McKin- 
ley of the Northern field. Henderson and I were the next year Whelp- 
ley’s aids, and I saw little or nothing at that time of Peter Sheafer, who 
was busy with his own part of the field work, and was laying the founda- 
tion of that accurate knowledge of the order and quality of each coal bed 
which enabled him afterwards to make himself easily the principal practi- 
cal mining engineer of the anthracite region. His mind and the training 
of it was just suited to this work of his life. He had good judgment, in- 
exhaustible liking and ability for work, a retentive memory, a quick eye 
for money values, a peaceable disposition, great caution in undertaking, 
and pertinacity in accomplishing the exploitation of properties. He made 
himself personally acquainted with everybody and everything that hap- 
pened or was likely to happen in the anthracite world, and kept himself 
in constant intercourse with owners, investors, speculators, mining pros- 
pectors, engineers, and railroad companies ; and, what was the key to his 
fortune, never rode hobbies, or allowed himself to be turned aside into 
other pursuits; although at various times in his life he traveled far to 
examine and report upon distant coal fields for those who employed him 
as a professional adviser. I have known, also, of his reports on iron-ore 
properties and oil and gas lands. He was also a great collector of statis- 
tics, and was the first to conceive the idea of a statistical coal pagoda, with 
lines drawn across it at regular intervals to represent successive years, the 
old legendary 365 tons of anthracite sent to market the first year forming 
the apex of the pagoda, and its successive stories, bulging or being over- 
hung according as the anthracite market received a greater or less addi- 
tion to its ever-swelling volume of trade. He was for many years the 
recognized authority for the statistics of the region. 

In 1848, he married Miss Harriet Whitcomb, of New England, and set 
up his home and office in Pottsville, the capital of the anthracite country. 
For forty-three years this has been his happy, hospitable, and elegant 
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residence, and here his children, Louise, Arthur, William, and Harry 
were born and educated, his sons becoming partners in his enterprises, 
sharing the toils, the responsibilities, and the wealth of their father, and 
fitted well to maintain the honor of his name. 

In 1850 Peter Sheafer took an active and influential part in the effort 
inaugurated by William Parker Foulke of Philadelphia and other gen- 
tlemen to obtain an appropriation from the Legislature for publishing 
Prof. H. D. Rogers’ Final Report on the Geology of the State. Half of 
the appropriation was to be spent in field work, to bring the Report up to 
date, especially that part of it which related to the anthracite coal fields. 
Mr. Rogers formed a corps, consisting of Peter Sheafer and his cousin, 
John Sheafer, for underground surveys ; myself for surface topography ; 
Edward Desor, of Neuchatel, for the study of the surface deposits, and 
Leo Lesquereux, of Columbus, O., for the study of the coal plants. This 
work only lasted one year, and this corps was disbanded, but a good deal 
of special work was done in the following year or two in other parts of the 
State ; and the Report did not appear until 1858. : 

At the organization of the Second Survey of the State, in 1874, Peter 
Sheafer’s business interests were too exacting and important to permit of 
his taking an active personal hand in it, but he did all that he could to 
further the interests of the survey at Harrisburg and elsewhere through 
the following fifteen years of the continuance of the survey ; and I am 
happy to say that the intimate friendship which he and I formed in 1851 
was confirmed and continued with unabated cordiality to the present 
time. His son Arthur was commissioned as Mr. Ashburner’s assistant 
in the long and difficult survey of McKean, Elk, Cameron, and Forest 
counties, where he exhibited great abilities for field and office work in- 
herited from his father; and the greatest part of the ‘‘ Report on Elk 
County,’’ with its illustrations, is from Arthur Sheafer’s own pen. 

Peter Sheafer was a genial and lovable man, a religious man, and, 
what always struck me as verv interesting, a man of poetical temperament, 
and a reader of the poets. But he was never properly trained to express 
his thoughts in a style of elegant composition. His business writings were 
unexceptionable, His statements of business facts and contracts were sat- 
isfactory, but he was unused to a logical, consecutive, well-systematized 
and picturesque presentation of a subject. This is, of course, to be as- 
cribed to his lack of youthful classical training. I have often thought of 
him as that one of my friends whose life career best illustrated the advan. 
tages and disadvantages of college discipline. For by not going to college 
he gained more than he lost, and enjoyed great worldly and socixl] pros- 
perity at the very small cost of missing literary facility. I even doubt 
that the lack of technical school training in his profession as civil and 
mining engineer was at any time an obstacle in his path of life. He 
learned enough to join his experienced father in earlier enterprises ; and 
in after ones his intercourse with business men and technical books and 
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professional experts supplemented his own experiments and kept his in- 
tellectual ability abreast of the public needs of each succeeding year. 

My friend Sheafer was a silent man, I should say reticent, always smiling 
and cheery in conversation, but seldom or never allowing even to his enthu- 
siasm more than a momentary flash of expression. He had the confirmed 
habits of a good listener; and what he himself had to say was said in the 
fewest words the theme permitted or the occasion demanded. He was 
intently sympathetic, and loved to hear others talk ; his own contributions 
being chiefly made in the shape of fucts. No man better appreciated 
those whom he loved or respected, and this he owed to his poetic tem- 
perament. 

One of the best instances of his ingenuity is his successful device for 
gobbing up a mine by boring down to its heading from the surface and 
causing a stream of water to carry down the bore-hole the fine slack or 
braize coal from a neighboring dust-hill. The coal-mud thus introduced 
into the abandoned workings is banked back behind loose brattices which 
let the water flow through but retain the mud, which in some months 
becomes solid and firm enough to hold up the roof; and then the work- 
ings are reopened and the mine is robbed of its pillars. The coal usually 
lost by the crushing of the pillars is thus saved without danger to the 
miners ; and the country is also saved from caving and settling ; which en- 
tails a further profit, inasmuch as the coal beds above the one worked out 
are preserved intact for future mining. Schuylkill county ought to erect 
a statue to Peter W. Sheafer for this invention alone. 

He became a member of the American Philosophical Society, July 17, 
1863. He was a member of the Academy of Natural Sciences of Phila- 
delphia, of the Historical Society of Pennsylvania, of the American Insti- 
tute of Mining Engineers, and of the American Association for the Ad- 
vancement of Science. His philanthrupic feelings induced him to become 
a member of the American Colonization Society. 

His death took place at Brown’s Mills, Burlington, N. J., to which he 
had been taken from Atlantic City in the hope of saving his life, and he 
was buried at Pottsville, March 31, 1891. 

He was six months my seniorin age ; and now I remain the last one of that 
old set of the first geological survey of our State. They are all goue—H. 
D. Rogers, Booth, Frazer, McKinney, Trego, Holl, Boyé, R. E. Rogers, 
Haldeman, Whelpley, Hodge, Jackson, Henderson, McKinley, Sheafer— 
not one lives to tell the adventures of those early days of our science, 
when the very foundation principles of it had to be laid, and the physical 
constitution of Pennsylvania had to be discovered, without experience 
and without instruction. The bare outlines of the story have been told ; 
but the individual life of that story will never be told; is, in fact, un- 
tellable. 
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Artesian Wellin Lowest Trias at Norristown. 
Notes by Prof. O. C. 8. Carter. 
(Read before the American Philosophical Society, May 1, 1891.) 


Drilled in the Trias of Norristown, near Stony creek, for water for 
steam boilers. 


15’ Made ground 

23 Sandstone, light colored, coarse grained, containing 
fragments of orthoclase feldspar............eeee 

33 Sandstone, dull red, fine grained, with specks of mus- 
covite. Color due to iron oxide 

831 Sandstone, light pink (produced by pink orthoclase), 
fine grained; quartz grains transparent; fine 
specks of muscovite mica.............+e0+ soesen 260 


Water was struck every ten feet down to 70; none thence to 90 ; abun- 
dance of water between 70 and 102 (located by the driller at 95, 100 and 
102); cased at 18 with 6 inch pipe (58 inside). Steam pump furnished 
1003 gallons per hour. After pumping 4000 gallons, the level of water 
in well fell 12 feet ; after 7500 gallons, it fell 16 feet and stood. 

Analysis of well water gave 11.8 degrees of hardness, as compared with 
6 degrees for Schuylkill river water ; 14 degrees for English surface New 
Red water (Wanklyn); and 17 degrees for English deep well, New Red 
water. 

The lime exists mostly as carbonate, with some sulphate, and probably 
comes from the cement between the sandstone grains. 

Another artesian well, situated within a hundred feet of this one, gave 
water which precipitated in the boilers a fine white powder of carbonate 
of lime, which did not cake and was easily blown out. This well water 
is therefore as useful in steam boilers as is Schuylkill river water; and is 
better, because it holds no mud or sand in suspension. A little soda neu- 
tralizes the sulphate of lime. The water also becomes perceptibly softer 
afier continued pumping. 


Artesian Well in Lowest Trias, at Norristown. 


Well drilled about half a mile from the Trenton limestone, which out- 
crops at Mogee’s Station, on the Schuylkill river, to obtain water for the 
manufacture of artificial ice. 


Cased at 28 feet with 6 inch pipe. 
80’ Sandstone, very white and fine grained, containing a 
little pink orthoclase . ,...........s005 eee to 30/ 
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5/ Sandstone, white, containing coarse fragments of 
NDS ns i caweccede cgdks Cb cabelas tecene 
©: TR, Ge Ok ov tins cai ndicnasn tes oh 
Sandstone, white, containing muscovite mica 
Sandstone, lighter color, more feldspathic. ... 
Sandstone, very white, fine grained 
Sandstone, dark red, coarse, containing much iron 
es Oh PI ss ove va wacbbccvacccect cies 
DNs bie CGan Gu oles OAbeh ee cuned news teedseseens 
Sandstone, red, fine, micaceous. .........eceeeeeeees 96 
Shale red 


Water was first struck between 35 and 40. More than ten ‘crevices ”’ 
[probably water cracks] passed between 35 and 100. The water now 
rises to within 16 feet of surface. Steam pump delivers 1500 gallons per 
hour. After ten hours’ pumping the water falls only 10 feet in well, the 
whole fall occurring, however, in the first 45 minutes. With an im- 
proved pump 3000 gallons per hour were obtained. 


‘ater Wellin Lowest Trias, at Washington Square, Montgomery County. 


22’ Sandstone, red, micaceous..... Sib Skibo abet Oe bees to 
12 Clay, stiff, red 
De ON CPS 656s 6s k OERIUE ides SS i ne Cees teed 


Water first struck at 16 feet ; a crevice every 3 or 4 feet; stands at 11 
feet from the surface, and never falls lower, no matter how much is 
pumped, at the rate of 1500 gallons per hour. 


Artesian Well in Trias, in Worcester Township, Montgomery County, Pa. 


Drilled on the Duffield farm, on the north bank of Stony creek, at the 
crossing of the Stony Creek Railroad, between Custer and Belfry, through 
New Red (Trias) red shale and clay slates, some of them blackened with 
coaly matter. 


20/ Clay slate, gray, hard ; little mica 
Clay slate, blackened with coaly matter 
SL, We dkews sdees dune swaeeeaws Teast sabe auwaes 
Clay slate, dark, fine grained......... piwetesavieniesie's 
Clay slate, very black, hard, compact...... o0ee 
Shale, red 
** Quartzite”’ 
Clay slate, gray 

17 Clay slate, compact, hard. ..........ccessccsecees . 


The quarteite was said by the driller to be so hard that he could only 
drill six inches of it in ten hours. 
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Water was first struck at 38 ; again at 65; nowhere else. Water stands 
at 15 feet of the surface ; yields 60 gallons per hour; drops 25 feet atter 
pumping 6 hours. 

Evidently the Stony creek water soaks slowly through the bed planes 
between the clay slates. 


Artesian Well in Lower Silurian Limestone, in Montgomery County, Pa. 


Drilled on Charles Kunkle’s farm, south side of the Valley Green road, 
east of the Bethlehem pike, north-northeast of Flourtown. 


40’ Limestone, not micaceOus. .........seeeecccceces to 40/ 
20 Limestone, micaceous 


Water first struck at 40’; depth of well 60’; several small ‘‘ crevices ;’’ 
water stood at 35 feet beneath the surface, and was not lowered by steam 
pumping 500 gallons per hour. 


Artesian Well in Lower Silurian Limestone, at Parkesburg, Pa. 


By Prof. J. P. Lesley. 


Mr. P. H. Gibbons, Vice-President of the Parkesburg Iron Co., at 
Parkesburg, Chester county, Pa., was good enough to furnish me by letters 
dated January 1, February 9 and February 11, 1886, with fragmentary 
notes of the boring, and forty-five samples for examination, which I have 
in bottles, the depth in feet recorded on the corks, and finely powdered 
specimens on glass slides for microscopic use. 


Soil, first passed through......... ecccccccsoes peccccece 
Limestone struck 

Quicksand encountered 

Cased quicksand out. ........... Se dccendgvcevereceec at 
Limestone (‘‘ bastard ’’), more dense and solid. . 
Quicksand again..... ° 

Dini ticcencvecceosseccadewe coos 

Quicksand, with flow of water........ bowled 


Limestone, purer 92 
Sandstone, yellow, fine grained, 7’ thick............. 99 


Limestone, of varying qualities, sometimes sandy, ‘‘ then 
mica, then lime or marble ;’’ no water. ........ to 174 
Limestone, of varying nature.......... hd rien. ia Maeate to 522 


Specimens examined under the lens, at the following depths: 


27’ Resembles a sandstone, light gray, with white fracture, some 
quartz crystals and a show of mica. 
82 Same as above, with a trace of iron oxide. 
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34’ Same as above, with an increase of mica. 


87 
48 
60 


448 
455 
464 


502 


Same as above. 

Same material, but blackish gray. 

More carbonate of lime, and some mica ; reddish crystals, peroxide 
of iron. 

Large percentage of carbonate of lime. 

Limestone. 

Limestone, 

Quicksand, yellowish white. 

Sume as last. 

Limestone ; mica and quartz in quantity. 

Limestone, reddish. 

Limestone, bluish light gray, mica. 

Limestone, with yellowish red crystals. 

Limestone, white, fine grained. 

Same as last. 

Same as last. 

Limestone, grayish white. 

Same as last. 

Same as last. 

Same as last. 

Same as last. 

Same as last. 

Limestone, hard, and fine grained, light gray, white. 

Same, increasing in hardness. 

Same as last. 

Same, gray and white ; show of mica. 

Same, darker gray ; more mica. 

Same as last. 

Same, bluish gray ; coarse granules. 

Same as last. 

Same as last. 

Same, granules finer ; show of mica. 

Same, grayish white, still finer; less mica. 

Same as last. 

Same, dark gray, mica, iron. 

Same, more crystalline (rhombohedral); more mica. 

Same, crystalline, dark gray. 

Same, crystalline, gray and white. 

Same, fine crystals, light gray. 

Same, finer granules, very hard; with mica. 

Same, perfectly crystalline ; more mica and feldspar. 


One slide prepared to show crystalline forms. 
The occasional dissemination of minute flakes of mica and fine grains 
of feldspar through the limestone is better evidence of the deep-sea 
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deposition of these Ordovician or Lower Silurian limestone beds than is 
the silica in quartz form which they contain. 

The beds are highly tilted to the south ; therefore the vertical hole ex- 
aggerates the thickness. The formation is probably ‘‘Calciferous’’ No. 
ITa, but no fossils have been found just here. No record of water ob- 
tained. 


Artesian Well in Potsdam Sandstone, in Montgomery County, Pa. 
Notes by O. C. 8. Carter. 


Drilled on William Janeas’ property, near Williams Station, at the 
crossroads, south of Lancasterville, and east of Spring Mill, the Plymouth 
Railroad sweeping around it on the southwest. 


64’ Sandstone (Potsdam No. I), coarse 
6 Sandstone, fawn colored, micaceouS...........5-ee00: 
10 Sandstone, light brown, fine 
10 Sandstone, coarse, micaceous, transparent quartz. .... 
22 Sandstone, fine, micaceous.... 
6 Sandstone, very coarse, larger fragments of quartz, 
WERE DEE NI Bos hic o cc ccdwes bocceceenscss 118 
Sandstone, coarse ‘acne Bae 
Sandstone, fine, grayish brown.......-...+.0e0- swcce ae 
Sandstone, coarse, fawn colored. ........... pene 
Sandstone, fine, resembling ground ginger. .......... 132 


No conglomerate like that of the Willow Grove Potsdam outcrop passed 
through ; beds tightly laid so that water crevices were few and insignifi- 
cant. No water struck until the drill reached 80. Water rose and stood 
at 70. Steam pump delivered only 300 gallons per hour ; water falling 
10 feet after pumping 10 hours. 


Artesian Well of Chalybeate Water, in Chester Vulley Clays, near King of 
Prussia, Montgomery County, Pa 


Notes (condensed) of Prof. Oscar C. 8. Carter. 


Drilled on William Thomas’ land ; 90 feet deep; water, deep brown 
(cider) color, even after 30,000 gallons had been drawn by a steam pump 
in three days ; bubbles of carbonic acid gas constantly escaping ; water 
not clear after standing several days; precipitate, analyzed, was car- 
bonate of iron; precipitation not complete after a week. 


35’ Yellow clay 
10 Layer of rounded pebbles of white quartz, resembling 
those on the sea shore.....++..eeeeeees coccscccce 40 





Carter and Lesley.] 48 


10’ Fine white sand and pebbles............ 
10 Blue clay, holding iron balls 
10 Fine yellow clay, holding iron balls....... 
Thin bed of solid sandstone which seemed to be Trias- 
sic, perhaps not in situ. 
5 feet of Chester Valley limestone (no more limestone) 80 
Struck top of Potsdam S.8....-.ccecceeceesevevees - at 90 


Water first struck at about 40’ down ; at first, muddy ; soon cleared on 
standing ; supply soon exhausted by the pump; merely surface water. 

No more water until depth of 81’. 

Chalybeate water at 81’ ; immediately rose in the dry well to within 32/ 
of surface. Pumped this water, 60,000 gallons, during 5 days (steam 
pump). Then iron water exhausted, and clear water took its place. 
Iron water evidently came from clay beds holding iron balls; some of 
which were brought up by the drill. Well cased (6’’ iron pipe) to 83’. 

Water stratum evidently lies between the clays and the rock floor. 


Artesian Well in the Mica Schist of Philadelphia. 
Notes by O. OC. 8S. Carter. 


Drilled by H. W. Kelsey, of the Oriental Bath Co., 1104 Walnut street, 
Philadelphia, for the supply of the baths, 

Drillings at every 10 feet examined under a lens; elements arranged 
below in order of their abundance in the specimen pumping. No rock 
seen except mica schist and gneiss. Only traces of feldspar noticed above 
170. Colorless muscovite mica makes all the strata nearly white from 
160 to 210. The biotite mica darkens the strata from 210 to 266. No horn- 
blende seen in any of the pumpings. 


20’ Clay, the Philadelphia brick clay 
46 Gravel (thin layer of clay at bottom)... 
34 Mica schist; milky quartz, biotite mica, occasional 
speck of muscovite mica, no feldspar 
20 Mica schist ; muscovite mica and trans. quartz ...... 120 
10 Mica schist ; biotite, quartz and muscovite 
10 Mica schist ; quartz, muscovite, some little biotite.... 140 
10 Mica schist ; biotite, quartz, some little muscovite.... 150 
10 Mica schist ; coarse fragments of quartz and muscovite. 160 
10 Gneiss ; coarse fragments of pink orthoclase, musco- 
vite and quartz ; first appearance of feldspar 
10 Gneiss ; quartz, orthoclase feldspar and muscovite.... 
Gneiss ; muscovite, quartz, biotite, little feldspar 
Gneiss ; muscovite, orthoclase and quartz 
Gneiss ; muscovite, orthoclase and transparent quartz 210 
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10’ Mica schist; quartz, biotite, muscovite .........+.... 220/ 
10 Mica schist; biotite, quartz, muscovite .............- 230 
20 Mica schist; biotite and quartz Sievadddvcscs BOO 
15 Mica schist ; biotite, muscovite, quartz .............. 265 


Few crevices ; strata tightly packed ; first rock water struck at 120; 
rose to 28/ beneath surface ; pumped 5 quarts a stroke, 80 strokes a min- 
ute, 6000 gallons an hour; level falls 20’ after one hour’s pumping. 

Water a little hardened by sulphates and some iron. 


Artesian Wellin Mica Schist, near Radnor, Delaware County, Pa. 
Notes by O. C. 8. Carter. 


Drilled on M. Wheadley’s farm, in Chester county, Pa., in the hydro. 
mica schist of the South Valley Hill belt. 


30’ Sharp white quartz fragments..... bind acidic ee eeeeetO 30/ 
58 Schist, very micaceous, silver gray, soapy. .......... 88 


Water crevices struck at 70 and 85; water rose only 10 feet in the well, 
and stood at 70 feet below the surface ; yield, only 120 gallons per hour ; 
drops 5 feet after pumping five hours. 


Feldspar Bed in Laurentian (?) Gneiss. 
By Prof. Oscar ©. 8. Carter. 


(Read before the American Philosophical Society, May 1, 1891.) 


The feldspar quarry is opened on the east bank of the Schuylkill river, 
between Lafayette Station and Spring Mill, where the Reading Railroad 
(Norristown branch) and the Pennsylvania Railroad (Schuylkill Valley 
division) run side by side under the bluff outcrops of syenite and gneiss 
supposed to be of Laurentian or Archaic age, bordered on the south by 
C. E. Hall’s Chestnut Hill Mica Schist belt of undetermined age. 

A small stream cutting down into the Schuylkill just south of the 
quarry marks the contact of the mica schist and syenite and gneiss belts. 
About 100 yards north of the quarry is the granite vein described in Prof. 
H. D. Roger’s Geology of Pennsylvania, 1858. 

The county road runs between the railroad tracks and the bluff, and the 
feldspar bed is quarried for 35 feet alongside of the road. The feldspar 
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is also exposed between the road and the railroad for 10 feet more, making 
the bed at least 45 feet broad; the highest point of rock exposed is 15 
feet above the level of the county road. 

The dip of the feldspar bed is northward (40°) beneath the gneiss. 

The direction of the feldspar bed does not conform to the strike of the 
belts of gneiss, but, on the contrary, is transverse, 7. ¢., nearly north and 
south. 

The feldspar is orthoclase, of light pink color, with an occasional 
streak of white granular quartz running through it. Some of the large 
masses quarried out contuin considerable quartz. Large masses of bio- 
tite mica are occasionally met with in quarrying ; but the occurrence of 
biotite is not general through the rock. 

The quarry was opened in the summer of 1886, and about 30 tons taken 
out and sold to the potteries at Trenton, etc. It is the only feldspar 
quarry in Montgomery county. The quarry in Delaware county is 
described in the Annual Report of the Geological Survey of Pennsylvania 
for 1886. A few others, in the States of Delaware, New York, Connec- 
ticut, Massachusetts and Maine furnish all the feldspar manufactured 
into pottery in the United States, the total production from all the quarries, 
from 1882 to 1887, having been 14,000; 14,100; 10,900; 13,600; 14,900 ; 
10,200 tons, valued respectively at $70,000; $71,112 ; $55,112 ; $68,000 ; 
$74,500 ; $56,100. The crude feldspar is valued at the Trenton potteries 
at about 85 the long ton ; and the pulverized feldspar at $11; the quartz 
being carefully separated out. 


















A Fragment of Objectionable University-Extension Teaching. 






By R. Meade Bache. 






(Read before the American Philosophical Society, May 15, 1891.) 







It need hardly be said, and yet, to obviate the possibility of 
misinterpretation in outside quarters of that which I am about 
to remark, it becomes necessary formally to declare that I have 
no intention to depreciate the cause represented by the well-con- 
certed effort of University-Extension teaching to disseminate 
knowledge heretofore confined to the comparatively few. I could 
heartily wish that my theme admitted of no mention save of 
generalities, but thus treated it would not subserve the interest 
which I would gladly promote, by being brought home to the 
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minds of my hearers, upon whose individual influence partially 
rests the benefit which University-Extension teaching is capable 
of effecting. The attempt to correct incidental error is strictly 
correlated to endeavor to promulgate the truth, and if it be wise 
to seek to sow intellectual seed broadcast, then it must also be 
wise to select it carefully, and to eradicate the tares if any 
should appear, especially if the soil be virgin, possessing little 
previous vigorous growth to maintain itself against invasion of 
injurious crops that haply may be introduced and appear as 
fruitage of the untried field. 

I was present on the evening of the 16th of February! t, at 
Association Hall, in this city, at the lecture of Prof. Richard G. 
Moulton, of Cambridge, England, on Dumas’ Monte Cristo as a 
companion study to Prospero, and there heard his attempt at 
the demonstration of psychical analogies, similar to those which 
his Syllabus for other occasions included, between the respec- 
tively preternatural and supernatural elements in Monte Cristo 
and The Tempest. Yet, although I am a monist, believing that 
all existences, whether religious, philosophical, or scientific, form 
one intimately connected and coherent whole in nature, the sole 
barrier to the just and complete comprehension of which con- 
dition lies in the feebleness of the human intellect, I also believe 
that, perforce of that infirmity, we are constrained to view things 
in the strictest categories, and that we judge of them only more 
or less clearly by rigid comparison of their immanent likeness 
and unlikeness; and hence, although, as was said of Dean Swift 
by one of his lady-loves, he could write well if he chose to about 
a broom-stick, it is not, in my view, philosophically permissible 
to any one to take a broom-stick for a rational flight, and from 
its suggestion superpose a witch, and with her scale the empy- 
rean, opening up to vision all earthly things below in a maze 
with relation to themselves and the outspreading heavens. 

If by accident, and it was of the purest, for I was invited, 
and did not go of my own motion to hear Mr. Moulton, some of 
his teachings have become my text, so much the worse for him, 
or mayhap for me, if I should meet dissent from my proposi- 
tions. But I make light of the possible consequences to myself, 
in view of what I deem the justice of my cause. In the interest 
of that truth which is said to be mighty and always to prevail, 
of which, however, I have my serious doubts, I speak frankly in 
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what I deem the interest of Philadelphia, which I love; of litera- 
ture, which I also love, and of art generally, which has been my 
never-ceasing pleasure throughout life. Mr. Moulton’s merits 
are enthusiasm and elocutionary ability, his faults extravagance 
and defective logical perception. The result is seen in unbridled 
imagination soaring over the fields of literature, where, however 
entertaining, he is not a safe guide to dwellers on the average 
plane of life in mind, thought, training, and all that goes to form 
the individual as he stands. I proceed, after this necessary pre- 
amble, to the discussion of a few statements made by him on the 
occasion to which I have referred, not relating at all to the 
point that I have mentioned, but involving what many others as 
well as myself deem the greatest heresy against tenets funda- 
mental in literature, safely leaving to the sober second-thought 
and calm review of the literarily educated among his audience 
the justification of the opinion that I have expressed as to the 
general tenor and defect of his instruction. 

Mr. Moulton opened his lecture with the strange remark that, 
whereas his own regard is especially reserved for literature in 
itself, doubtless that of the great majority of his hearers was 
concentrated upon the author. This was wholly irreconcilable 
with the fact of the presence of the large audience that greeted 
him upon that occasion for the ostensible purpose for which it 
had assembled. Interest in authors, among any portion of the 
reading public, is always subordinate to interest in literature. 
That public stands in exactly the same category, if not in exactly 
the same relation, to literature and authors, as does Mr. Moul- 
ton himself. He himself could not, if he would, divest himself 
of interest in individual authors compatibly with being inter- 
ested in their works, the one interest with everybody being ex- 
actly proportional to the other. He protested too much in his 
intended exaltation of literature, more than it is human to feel, 
for there is, upon the assumption of individual love for litera- 
ture, no other category than one inclusive of the highest teacher 
and the lowliest scholar, in all that regards the relativeness of 
literature and the author. If Mr. Moulton’s statement were cor- 
rect, as representing a possible condition of mind, it would be 
futile to address any mixed audience assembled for literary 
entertainment and instruction, except by first endeavoring to 
convert its component individuals from the error of their way of 
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thinking, that the author is more interesting than his book. But 
that was evidently not the intention of the lecturer, as set forth 
in his printed Syllabus of the lecture course, but to make critical 
study of specimens of the higher literature, upon the assumption 
of general knowledge of, love for, or at least capacity to learn to 
appreciate, the productions of master minds in the various pro- 
vinces of literary art. 

A statement in Mr. Moulton’s lecture, much more worthy of 
notice, however, because it involved a dangerous thing to say 
before a mixed audience, without due qualification to forestall 
any possible misunderstanding as to the limited reach of the 
declaration, was contained in his repudiation of all authority for 
the laws of grammar, clinching the assertion by the remark that 
in England they do not “set so much store as we in America by 
Lindley Murray.” He declared unreservedly, and proceeded to 
argue, that so-called laws of grammar are not binding, so re- 
peatedly enforcing the point by using the expression of one of 
his correspondents, whom he cited as charging that Browning’s 
Caliban “ speaks bad grammar,” as to impress the listener with 
the belief that he himself regards that expression as good Eng- 
lish. That the sentiment was quite agreeable to some scattered 
groups among the audience was very evident from the gentle 
murmur of assent and the incipient stir of applause that arose 
among them. He went on to say that the popular impression 
that grammatical law is binding arises from confounding two 
different senses in which the word is used as defining two 
diverse things. Now, the idea of law, as everywhere appre- 
hended, however imperfectly formulated as a statement of fact 
or obligation, however even provisional, has, as a term, but one 
signification. Relating to physical phenomena, it contains the 
affirmation of correspondence between cause and effect, authori- 
tative with man. Relating to man, whether as supernally or 
humanly ruled, it contains the assertion of authority as defining 
conditions and imposing upon him obedience. Whether, then, 
the idea is expressed with reference to nature beyond or within 
man’s control, the term corresponds with it, and always relates 
to that which he regards as authoritative. 

Most unfortunate for Mr. Moulton’s plea was the distinction 
which he attempted to draw between legislative laws and the law 
of custom in language. The essential difference between them, 













































| nd 
Bache. } 54 [May 15, 





he affirmed, lies in the fact that legislative laws are imposed by 
authority under penalty, whereas the so-called laws of grammar, 
being derived from language, and not it from them, are not of 
any binding authority whatever. But, just as a general consen- 
sus of opinion in a community is by legislative action reflected 
in the concrete form of legal enactment, so a similar consensus 
of opinion in a community as to language is reflected concretely 
in the forms in accepted general usage in speech. Back of all 
laws of language, as well as of all legislative laws, are mandate 
and penalty, none the less in the first because they are not there 
formally expressed. Human laws, whether legislative or other- 
wise, are, in a word, the expression of the will of the community. 
The laws of speech, as existing in a particular community, are 
therefore in their sphere as mandatory as are those of a legisla- 
ture; nor is their infraction possible without incurring and suf- 
fering penalty. Attached to their infraction is the penalty 
resulting from less comprehensibility in written and oral speech, 
less ability to secure the widest audience, less possibility of 
communion with one’s fellow-men, and at the lower depths, the 
absolute impossibility of maintaining the best social status. 
Because all peoples themselves make language, they cannot be 
bound by that which they create, is an untenable proposition, 
seeing that in the evolution of human affairs practice comes first, 
and then custom, and then the formulation of custom in the un- 
written law of precedent, if not in the shape of written law. It 
is the individual that is bound by the law of grammar as well as 
other law, not the community creative of correspondent lan- 
guage, and failure to discriminate between the essentially differ- 
ent agencies as, on the one hand, representing authority, and on 
the other obedience, leads from specious view to specious state- 
ment. It may be frankly admitted that Caliban has a right toa 
grammar of his own, without at the same time admitting that 
there is no law of grammar, when it is considered that we find 
all men, up to their individual capacity, using speech with 
recognition of law incorporate in every individual tongue. 
Another unfortunate statement made by Mr. Moulton in the 
lecture referred to, was when he answered certain criticisms 
upon Browning, that no matter how he varies his theme, he is 
generally obscure and ever identifiable through his mask. Mr. 
Moulton asserted as to these strictures, that every great author 
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necessarily has his medium through which he must address his. 
world, and it is for his world, if it incline to love him, to study 

to become familiar with the medium in which the message of 
the seer is at first enshrouded. But even undeniable greatness 
in literature, and such is Browning’s, does not depend upon ob- 
scurity, but must needs be lessened, not increased by obscurity. 
Neither does personality, inseparable from utterance, enhance, 
but, on the contrary, it limits literary greatness. Unless we are 
to renounce existing standards, obscurity cannot be admitted as 
a merit, but must be recognized as a defect. Mr. Moulton 
mentioned T’he Ring and the Book as perhaps the greatest of 
all poems, and therefore, inferentially, Browning as perhaps the 
greatest of all poets. The work is marvelously fine, despite fit- 
ful, but by no means continuous obscurity, despite portions in 
which its style is too Hudibrastic to suit the graveness of the 
theme, and most notably of all (because it might so easily have 
been otherwise by a halt in time), despite the lameness of its 
ending. Browning himself says, in the very first line of the su- 
perfluous last part of the poem, “ Here were the end, had any- 
thing an end;” yet relentlessly goes on to reflections of the late 
actors on the scene, now tame and uninteresting, with even 
mention that Guido died penitent (with short shrift it must 
have been, an hour or so at most, including the procession to 
the place of execution); for which the reader cares not a jot, 
such terrorized reconciliation of life with death being the com- 
mon end of darkest criminality in face of unexpected retri- 
bution. Fearful is the anticlimax, with its additional Byronic 
looking towards and mention of the “ British Public,’ when, 
merely by omission, the grandest possible climax lay just before 
the author, where the doomed miscreant, Guido, renouncing on 
the instant his mock heroics and blatant atheism, as he hears 
his executioners at his cell’s door, every shred of pretense fall- 
ing from his naked hideousness, cries, “ Abate,—Cardinal,— 
Christ,—Maria,—God, . . . . Pompilia, will you let them murder 
me?” The tale istold. There is a natural ending, beyond which 
extension is but injury: even the epilogue is out of date. But 
such things apart, can it possibly be thought as worthy of exist- 
ence as the first part of Faust, which, if men remain as men now 
are, must endure until earth, grown cold and lifeless, still rolls 
on through space. To address his world, a limited world, a less 
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than the greatest type of author may be obscure and must be 
personal through his writings, but to address the whole world, 
to be greatest in literary art, one must so dominate it in clear- 
ness and impersonality as though behind the Olympian clouds, 
where almost alone stands Shakespeare. The grand epic traits 
of Homer, all but his equal among the immortals, admit of no 
direct comparison between them, but speaking broadly, there is 
nothing to choose between them on the score of clearness and 
impersonality. 

It is recognized that what is superlatively great in art is known 
as such by all orders of men: the fact is thus determined. 
Before such works no veil of obscurity hangs, but supreme 
greatness in them is revealed, if not equally, at least as a 
presence to all men. This law of perception, however, does not 
exist for science and the highest scientific men. Herbert Spen- 
cer has toiled through a long life generally unknown, and wholly 
unremunerated with this world’s goods, although, with well- 
poised brain and feet firmly set on logical procedure, he has 
made a march of progress, barring his agnosticism, joined by 
thousands who have taken fire from his torch to millions beyond 
unaware of whence came the light. But art is for all the world, 
by the simple avenues of sense, with much or little intellect, 
while science, the possession of the few, must ever remain 
beyond the ken of the multitude save in diluted forms of knowl- 
edge. Yet, in entire forgetfulness of the present civilized stand- 
point in science, Mr. Moulton declared that the savage’s knowl- 
edge of nature far exceeds that of the civilized man. The 
ground taken for the assertion was the savage’s recognized capa- 
city in woodcraft, following trails, and other skillfulness of the 
most primitive sort, forced upon him by his daily needs, and not 
to be spoken of in the same breath with the larger acquaintance 
with nature possessed by civilized man for centuries, especially 
that represented by the late wondrous civilized advance through 
study of the highest physical laws. 

The omne admirari is as pernicious a phase of the human intel- 
ligence as is that of the nil admirari attitude of mind. To be 
catholic in taste is not to embrace all creeds and proselytize to 
every faith. To enjoy truly, with exalted sense, is to discrimi- 
nate. To have the highest esthetic enjoyment throughout life 
depends upon holding one’s self in the attitude of receptivity for 
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all that may appeal to one within the present accepted canons of 
good taste, and beyond, even if it be unfamiliar, for genius is ever 
enlarging the bounds of taste. The canons of good taste at a 
given moment of time represent but the evolutionary point of 
general human advance, beyond which one cannot proceed sanely 
by leaps, but led by genius, may enter untrodden space beyond. 
Except the fundamental, there are no absolutely fixed canons of 
good taste in art but the academical, and they are constantly in- 
vaded, for the grand jury of the world is always in session to 
decide upon works of art, and its decision is final. The life of 
the individual artist may pass away unrecognized and unrequited, 
but the span that the longest life compasses is short in com- 
parison with that which may be for all time. To attempt to de- 
fend the greatest author at every point, to find no blemish even 
in obscurity, to make human imperfection flawless, is mistaken 
zeal. One of the most conspicuous marks of genius is the 
inequality of its productions. Look for confirmation anywhere, 
amid many cases that might be cited, to Goethe, to Victor Hugo. 
In a single work, Wilhelm Meister, are to be met palaces and 
huts, jostling each other. What a great gulf divides L’Homme 
qui Rit from Nétre Dame de Paris. Compare George Eliot’s 
Romola, gem of the purest water, with Daniel Deronda, and 
thence descend in our survey to the depths of ineffable dullness 
in The Impressions of Theophrastus Such. Truly, there is dif- 
ference in kind between these, making intimate comparison be- 
tween them impossible; but it is purely between degree as 
limited by kind as kind that I am instituting the comparison. Is 
each production of these authors as good of its kind as is another 
by the same author of a different kind, within its kind ; and is not 
one wholly unworthy of another? that is a fair consideration. 
Within the very same kind, however (let us put the question to 
a crucial test), shall we, out of love for Shakespeare, say that 
even he is always equal to himself? Instance any men and women 
of genius, and it can easily be shown, if they produced much, 
that side by side with great performance lies what was beneath 
their greatness to produce, if it go no further (but it does go 
much further) than such lapse where even Homer nods. Vainly, 
because we love an author, would we claim for him equality in all 
his creation. If so attempting, we really seek to strip him of one 
of the characteristics that shed, not lustre, but a side-light, on the 
title to his fame. 
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Mankind is subject to epidemic crazes of anticipation, admira- 
tion and repudiation. The Mississippi Scheme and the South-Sea 
Bubble, blown to hugest dimensions by the breath of millions, 
sailed upward until burst by continued puffs of praise. Within 
a very short period Brown-Séquard, who did not even claim that 
which the public attributed to him, was raised heavenward, then 
dropped to earth. Koch was most wisely moderate in statement; 
all to no purpose when the imagination of the public set sense 
aflame. Even tulips, two centuries ago, and orchids, but yester- 
day, have each had with the proverbial dog their little exalted 
day ; that of the dog, as no longer individual, but collective in 
popular admiration, reigning at present throughout the whole 
Anglo-Saxon world. In what an unesthetic general atmosphere 
of judgment of excellence we live we must perceive upon reflection 
that, through jaqueminots, la France, and other types, it took 
fashion at last to find out, and that but lately, the beauty of 
the rose. But this especially modern development of factitious 
rapture is not in the real interest of anything good, least of all 
in that of cultivating popular taste for art. The best interests of 
that cultivation lie in appreciative recognition of greatness, 
though careful discrimination and frankest acknowledgment of 
imperfections as well as merits in a work of art, while at bottom 
thankfulness is felt for the gift that has been added to the sum of 
blessings. It is not ennobling to kiss with equal fervor the clay 
feet and the golden brow of ouridol. Gladly let us welcome him 
among our household gods; remembering, however, that after all, 
he is human, but all the more lovable for beingso. Let us avoid 
lauding his imperfections, as did Mr. Moulton, when he claimed 
merit even for the obscurity of Browning, because, as he said, it 
arises “ from excessive sight.” The defense is inadmissible ; for 
art depends upon perspective, upon rigid selection, involving 
therefore exclusion, converging upon finest limitation, resulting 
in ideal form evolved from void. He who in literature strives at 
any time to include, or does inadvertently include, in the treat- 
ment of a theme, more in quantity or in quality than its develop- 
ment can symmetrically combine, has not then successfully 
raised the sleeping angel from the block of marble. Virgil, with 
excessive requirement of his own exquisite skill, well understood 
the demands of the highest art, when he willed that at his death 
the work which he had not yet published should perish; for he 
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as well as others of the ancients knew well, as the French of 
modern times know and strive to practice, that it is in perfection 
of form that literary as well as all other art chiefly and almost 
wholly resides; and in literature, unlike other art, which is 
limited, form includes color, and even the “concord of sweet 
sounds,” and all else that, from delicacy to robustness, through 
human strength and weakness, appeals to the wide range of affec- 
tions in the responsive heart of man. 

Whoso likes, in poetry or prose, unformed, elusive idea, that 
sparkles evanescently with promise but half-redeemed in unco- 
érdinated thought, either enjoys the contemplation of his own 
profundity, not the author’s work, or else is himself so much poet 
or reasoner that, from fitful gleams of light, as one may think 
outa whole heaven, inspired by the droning froma stupid pulpit, 
he shapes to suit his fantasy what, not the bard nor other writer, 
but his unconscious self lends to the satisfaction of his soul. In 
either case is self-analysis wanting, which would prove to such mis- 
guided beings that works which so inspire are not of art, but of 
art’s inchoate suggestion; a pleasant sketch perchance, but not 
the finished picture, in which they themselves complete the task ; 
for although in literature the delicately, not the mathematically ex- 
pressed idea, combines the finest finish with its form, it is also 
true that in it all should ever tend from airy nothing, not thither 
to revert, or never issue. Admirably Browning says: 


‘‘ Fancy with fact is just one fact the more ; 
To wit, that fancy has informed, transpierced, 
Thridded and so thrown fast the facts else free, 
As right through ring and ring runs the djerid 
And binds the loose, one bar without a break.”’ 


But, just as in all literary art the djerid, fancy, is needed truly 
to bind fact together in all-inclusive bond, so also in all literary art 
is needed the first of facts, the djerid, form, to “ bind the loose,” 
in parts and whole, as one “ without a break.” 
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A Sketch of the Life of Dr. Gouverneur Emerson. 
By W. 8. W. Ruschenberger, M.D. 


(Read before the American Philosophical Society, May 15, 1891.) 


Descriptions of the peculiar attainments of members of the American 
Philosophical Society, and of their labors to increase and diffuse knowl- 
edge of truth of any kind, are interesting features in the Society’s annals. 
For such reason it has long been a practice to have prepared a suitable 
notice or memoir of every resident member soon after his death. 

At the close of his life Dr. Emerson had been a member of the Society 
more than forty-one years. He was warmly interested in its welfare, and 
took a more or less active part in its proceedings. Notwithstanding his 
worthiness of it, a tribute to his memory in the Society has not been 
recorded. 

Just after his death, in 1874, it was suggested that I should prepare a 
notice of him. Inquiry at the time led to the belief that materials for a 
suitable memoir could not be easily obtained. Even among his intimate 
friends, Dr. Emerson was notably reticent about himself, never indulged 
in reminiscences of his past experience: in fact, his associates knew 
nothing of his life or career. 

Recently, however, his near kinsmen have kindly opened sources of 
information, and now, after long delay, a sketch of his life and work, in 
sufficient detail for estimation of his character and measurement of his 
usefulness while living, is respectfully submitted. 


Emerson is an ancient English surname and probably not hereditary. 

The Emersons of Delaware sprang from a respectable English parent- 
age, and were among the early colonists of Penn’s province. They were 
all farmers, and proprietors of their farms. 

The grandfather of the subject of the following sketch, Gouverneur— 
familiarly called Govey—Emerson, his wife Sarah, born Manlove, and 
their six children, were received into membership of the Duck Creek 
Meeting of the Society of Friends in 1757.* His youngest sén, Jonathan, 
born July 17, 1764, married Ann Bell in 1794.+ They had seven children, 


* Records of Duck Creek Meeting, Kent county, Del. 
+ Genealogical Note.—Gouverneur Emerson married Sarah Manlove, 1746. 
Issue—Jacob, b. 1751 ; m. Sarah Stout. 
Manlove, b. 1759; m. Susan Blundell. 
Jonathan, b. 1764 ; m. Ann Bell. 
Robert Bell m. Mary O'Brien of Ireland. 
Issue—Henry, Robert, Thomas, John, Mary, Agnes, Lucy. 
Henry, m. Elizabeth Lewis. 
John, m. Mary Lewis ; issue—Ann, Margaret, Mary, Lucy, Eliza L., Stephen. 
Ann (Bell) m. Jonathan Emerson. Issue—Gouverneur, Sarah (died), Mary, Susan B., 
Manlove (died) and Ann Eliza. 
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two sons and five daughters, the youngest of whom is the sole survivor. 
The eldest of them, Gouverneur Emerson, was born August 4, 1795, near 
Dover, Kent county, Del. In after-life he remembered with pleasure 
that when little more than seven years old he was permitted to roam in 
the woods with a gun. 

At an early age he was sent to the Westtown School, a famous boarding 
school under the direction of the Society of Friends, which was opened 
May, 1799, in Westtown township, Chester county, Pa. He returned to 
Dover in 1810, and was for a short time at a boarding school in Smyrna, 
Thence he was transferred to a classical school at Dover, the principal of 
which was the Rev. Stephen Sykes. 

With the preliminary education acquired at those schools, and prompted 
by his mother, he began to study medicine at the age of sixteen, 1811, 
under the preceptorship of Dr. James Sykes, a prominent surgeon 
and eminent citizen, who was a first cousin of his mother. Dr. Sykes 
was once Governor of the State of Delaware, and during many years 
presided in its Senate.* 

His father, Jonathan Emerson, died in 1812, leaving his family an 
ample real estate, consisting of farms and improvements thereon. 

Gouverneur continued his study and went to Philadelphia, probably in 
the autumn of 1813, to attend medical lectures. 

His mother, in 1814, married Manlove Hayes, who had children by two 
previous wives. He was born in 1769 and died in 1849, aged eighty 
years. The children of his third marriage were Harriet Sykes, Manlove 
and Charles P., all of whom are living. Their mother, a lady endowed 
with excellent womanly qualities and a strong character, so managed her 
family that her children and those of her husband were never aware of 
any difference or preference of kinship, and were affectionate friends 
during their lives. 

Having attended three complete courses of lectures and submitted an 
inaugural thesis on Hereditary Diseases, the University of Pennsylvania 
granted Gouverneur Emerson, March, 1816, the degree of Doctor of 
Medicine. He was a member of the Philadelphia Medical Society from 
1813, and was elected its Secretary in 1816. 

Prior to his graduation he was a private pupil of Dr. Thomas Chalkley 
Janies, an eminent practitioner, who was professor of midwifery, the first 
Ann m, (second time) Manlove Hayes, Esq., of York seat, near Dover, Del. His great- 

grandfather, Richard Hayes, the first American ancestor of the family, settled in 
Delaware in 1698, at the age of 20, and m. Dolly Manlove. 
Issue—Harriet Sykes, Manlove, Charles P. 

Mary m. Ist Jones, 2d Francis, 3d Edgar. 

Agnes m. James Sykes (a delegate to the First American Congress). 

Issue—James, Nancy (who m. Commodore Jacob Jones, U. S. Navy), Matilda, 
John, Harriet. 


Lucy m. Rey. William Magaw, D.D., Rector of St. Paul’s P. E. Church, Philadelphia. 
Buried under the church. 


* Biographical Memoir of Dr. James Sykes. By Gouverneur Emerson, M.D. Journal 
of the Medical and Physical Sciences, February, 1823. 
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ever appointed, in the University. During this association a warm and 
enduring regard sprang up between them. 

Dr. Robert Hutchinson Rose had purchased, in 1809, a hundred thou- 
sand acres of wild land,* which included the township of Silver Lake, 
near Montrose, the capital of Susquehanna county, Pa., and was endeav- 
oring to attract settlers upon it. He and Prof. James were cordial friends. 
Possibly influenced by the Professor’s good opinion of his young friend, 
Dr. Rose invited Dr, Emerson to be his family physician, to become a 
member of his household, and practise medicine in the neighborhood. 
Prof. James advised him to accept the offer, suggesting in support of his 
advice, that a settled occupation in the country would fortify his health, 
which at that time was slightly impaired. 

Dr. Emerson arrived at Silver Lake about the end of September or 
beginning of October, 1816. He was a tall, slender man just past the 
twenty-first anniversary of his birth, and was, no doubt, hopefully fore- 
casting the future of his career. Before he received Dr. Rose’s invitation 
he had designed an excursion to the Northern States. After a survey of 
the position he was to occupy, he determined to delay beginning his work 
until after he had made his projected journey. 

In a letter of seven closely-written fuolscap pages, dated Silver Lake, 
Dec. 5, 1816, and addressed to his friend at home, Alexander L. Huyes,+ 
he gives a full summary of his observations during his excursion. 

He started alone on horseback from Silver Lake, October 15, 1816, and 
at the close of the next day reached Unadilla, a New York village, not 
very many miles beyond the northern boundary of Pennsylvania. There 
he was not a little surprised to learn that a Philadelphia banknote for 
$100, with which he had supplied himself to pay his traveling expenses, — 
would be received only at a discount. He wus obliged to give that note 
for ninety dollars in notes of New York banks. Travelers of the present 
time are not taxed in such manner, because our paper money has the 
same value everywhere in the United States. 

He visited Schoharie, Schenectady, the Balstown Spa, Saratoga, and, 
passing over the Hudson river at Fish Neck, entered Vermont. From 
Rutland he crossed the Green Mountains to Montpellier and Danville; 
passed several days in Southern Canada, traversed New Hampshire and 
the province of Maine, and returned by the way of Waterford, Troy and 
Albany, to Silver Lake, after a ride of about 2000 miles. 

Having been born and bred in the country, he naturally devotes a large 
part of his letter to descriptions of the soil and the agricultural value of 
lands which he saw on his way. 


* Precisely, 99,200 acres. History of Susquehanna County, Pa. By Emily C. Blackman. 
Claxton, Remsen & Haffelfinger, Philadelphia, 1873. 

+ Alexander L. Hayes, son of Manlove Hayes by his first wife, was born in Sussex 
county, Del., March 7, 1793, and was President Judge of the Court of Common Pleas in 
Lancaster, Pa., from 1833 to 1849, when he resigned, and was again elected 1864 and died 
in office, 1873. 

See, Biographical Encyclopedia of Pennsylvania. Philada., 1874. 
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In reference to the people he says : ‘‘The Yankees have a great deal of 
frankness about them. If they are very desirous of knowing your cir- 
cumstances, and of course, inquisitive, they are willing to tell you their 
own. Knowledge, religion, civility and money are more equally diffused 
in New England than in the Middle and Southern States ; but there are 
not as many men of brilliant talents or true piety—more common civility 
but less polish, and few opulent men, and girls of course. * * * 
They have a fondness for title and distinction. The most respectable men 
by far are the tavern-keepers. * * * You will hear that Judge 
keeps there, and that General five miles this side, and that 
they are nice men ; a nice man and a fine Yankee are equivalent terms. 
* * * They call all kinds of vegetables sauce.’’ 

Dr. Emerson, who was probably the first physician settled there, prac- 
tised his profession at Silver Lake nearly two years. 

At the instance of a friend, Mr. Andrew Hodge, he was appointed, No- 
vember, 1818, surgeon of a merchant ship, called the Superior, Captain 
Jobn Hamilton, bound to China. 

He joined the vessel, which had already dropped down the river, De- 
cember 7, 1818. The weather was stormy and the wind adverse. The 
Superior did not get to sea till the 12th. 

The cabin mess, composed of the officers of the ship and three passen- 
gers, counted eleven persons, a number quite sufficient to shield them 
from a sense of weariness or solitude. 

Dr. Emerson kept a journal. A brief notice of the nature of sea-sick- 
ness is recorded the first day at sea. 

On the 13th, out of sight of land, a brig from Prince’s Island, coast of 
Africa, bound to Rhode Island, was spoken. She had been seventy 
days at sea and was short of water. As the quarantine laws were then 
very rigidly observed at Marseilles, the port to which the Superior was 
bound, to avoid risk of vitiating her clean bill of health which might be 
consequent upon direct personal communication with any vessel or place 
before reaching Marseilles, casks of water were thrown overboard and 
picked up by the brig. 

On the 14th, being then in the Gulf stream, the Doctor notes in his jour- 
nal the use of the thermometer in navigation. 

January 26, 1819, the Superior arrived at Marseilles, thirty-five days 
from the Capes of the Delaware. 

As soon as the ship entered the mole, the captain went to the Health 
Office, but was required to remain in his boat outside of the grate, and to 
throw his papers into a tub of vinegar presented to him, the object being 
to destroy any contagious matter they might contain. Letters brought 
for persons on shore, after being cut through in several places to give 
easy access to the vinegar, were treated in the same manner. Every ves- 
sel arriving was required to undergo quarantine. No person was per- 
mitted to land, and none to visit her from the shore. A guard was sta- 
tioned on board to enforce observance of the rules. At the time the 
plague prevailed in the Barbary States. 
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A celebrated Dutch physician, Boerhaave, recommended distilled vine- 
gar as an efficient remedy against putrid diseases. Vinegar was supposed 
to be antiseptic and therefore protective against all contagions. The hands 
of those who had to do with contagion were moistened with it, and their 
clothing and other objects were exposed to its vapors. During the plague 
of 1720, at Marseilles, it is said t at four convicted thieves, who were 
employed in earing for the sick, protected themselves from the contagion 
by the use of vinegar, and were granted their lives on condition that they 
would reveal the means they used to shield themselves in their perilous 
work. And hence, perhaps, came the preparation called ‘‘ Thieves’ vine- 
gar.”’ 

But since modern studies of the processes of fermentation and putre- 
faction have led to the belief that they, as well as all contagions, are due 
to the presence of microscopic organisms, vegetal or animal, called my- 
croderms, bacilli, microbes, ete., vinegar has lost its antiseptic reputa- 
tion, 

Early on the morning of February 4, the Harbormaster came alongside 
of the Superior. Learning from the guard that no one on the ship was 
sick, he came on board; and, after disinfecting the officers and passengers 
in the cabin and the sailors in the forecastle, by exposing them to the pun- 
gent fumes of oxymuriatic acid gas (chlorine), he granted pratique, .e., 
liberty of the port. Then the ship was moved to the vicinity of the Cus- 
tom House, and the gentlemen found quarters at the Hotel des Ambassa- 
deurs. 

After a sojourn of two months at Marseilles the Superior sailed April 5, 
and on the 15th anchored in Gibraltar bay ; and was detained some time 
in quarantine, and afterwards many days waiting for a favorable wind. 
Before daybreak, May 6, 1819, the anchor was weighed and on the 7th the 
ship was fairly at sea. 

August 1, the ship was anchored at Angier, Java, and on the 3d pro- 
ceeded on her way. The anchor was let go again, Aug. 20, off Macao, 
where merchant ships bound to Canton were detained twenty-four hours. 
In the afternoon of the 21st a passport to proceed up the river was granted 
and a pilot sent on board. The ship started about half-past three o’clock 
p.M., and anchored in the Bocca Tigris sometime after midnight. The 
pilot landed the next morning to exhibit at the fort there the ‘‘chop”’ or 
permit to go up the river, and brought back two pilots and two Mandarins 
to remain on board till the ship reached Whampoa, the common anchor- 
age of foreign ships trading at Canton. It is sixteen miles below the city. 
The Superior anchored in the evening of the 23d, and on the 26th, Dr. 
Emerson and fellow-voyagers were lodged in Swedes Factory at 
Canton. 

In a letter to his mother, dated November 5, 1819, Dr. Emerson says : 
‘* After the first impressions of the abundant novelties wore off, the dull 
uniformity which followed became tedious, and time now appears to fly 
slowly.”’ 
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He relates that in consequence of drinking Samshoo, a liquor prepared 
from rice, which in excess produces a fierce, maniacal intoxication, the 
crew of the Superior mutinied, and, in the absence of the captain, en- 
deavored to kill the officers and take possession of the ship. Officers of 
other vessels lying near, immediately joined in the conflict. Some of the 
crew were knocked down and others stabbed. Eight of the ringleaders 
were put in irons, and fed on bread and water for ten days ; and under 
such treatment became as subordinate as they always had been. 

He gives account of an accident to himself which might have been 
serious, as follows : 

“‘I went on board a ship where they kept a Spanish bloodhound. He 
was tied befure I went on deck ; but while sitting in conversation with 
some of my friends, he broke loose and sneaking alongside leaped into 
my face. The damage I sustained was a wound through the left lower 
eyelid, a deep cut on the temple, and one under my shoulder, together 
with a very black and inflamed eye, from all of which, I am happy to 
inform you, I have recovered. The dog is the most savage of his species. 
1 escaped very well considering. He has injured others more seriously.’’ 

Referring to mosquitoes, he says: ‘‘I sleep under a net which lets the 
air circulate, but keeps out every kind of insect. You will be pleased to 
see it. I think the plan so ingenious and good that it will be adopted by 
many of our friends.’’ 

A plain implication from the Doctor’s remark is that the mosquito net 
was a novelty to him in 1819, and not known in the neighborhood of his 
native place. Are we indebted to the Chinese for this invention ? 

The party finally left Canton for Whampoa, Nov. 22. The ship -had 
been moved below the common anchorage when they reached her about 
noon. She arrived at Lintin on the 23d, and there found the U. 8. frigate 
Congress, Capt. John D. Henley, said to have been the first American 
man-of-war to visit China. She anchored here Nov. 3, with many of the 
crew suffering from dysentery, ascribed to the water taken on board at 
Angier. Her presence aroused the suspicion of the Chinese authorities 
that it meant no good, and therefore they would not allow provisions to 
be furnished to her from Canton. The Superior brought several barrels 
of bread for her use, and other American merchantmen conveyed to her 
barrels of beef and pork. 

On the 26th Nov. the Superior sailed from Lintin homeward bound. 

On Saturday, Jan. 16, 1820, then in the Indian ocean, she was boarded 
from a Patriot privateer, said to be two months out from Buenos Ayres. 
She was armed with sixteen guns and had a crew of two hundred men. 

Dr. Emerson, in his journal, says: ‘‘ We first discovered her on Friday 
morning, about three miles off our starboard quarter, standing on the 
same course. The wind was light and unfavorable ; a high head-swell 
further impeded our progress. Towards night the strange sail had gained 
upon us. We thought she showed a desire to speak. Every precaution 
seemed to have been taken to disguise her real character, by carrying 
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little sail, but we still suspected her of foul intentions. The night was 
dark, but she kept close to us and always in sight. In the morning, being 
off our weather quarter, within gunshot, she ran up a Spanish flag and 
fired a gun to bring us to. When close to us she backed her topsails, 
hauled down the Spanish and ran up the Patriot colors, at the same time 
opened all her weather ports, ran out her guns and brought her whole 
broadside of eight guns to bear upon us. The star-spangled banner 
floated over our quarterdeck. 

**We now thought ourselves in a rather unpleasant situation. Although 
no declared enemy, still the many outrages and piracies under what was 
called the Patriot flag made us fear we might not fare better than others 
under similar circumstances. 

‘* Her boat, rowed by a set of cutthroat-looking fellows, came along- 
side. The officer, apparently of inferior rank, wore a belt full of pistols 
and daggers. He was without a coat and barefooted. A renegade 
American attended him as interpreter. Having noted the ship’s name, 
the latitude and longitude, etc., this accomplished officer directed his 
attention to our breakfast table, at which we had just intended to sit 
down. After refreshing himself and companions, the work of plunder 
began. They robbed us of many barrels of beef, pork, bread, butter, tea, 
silk, canvas, iron kettles, live stock, etc. The villains seemed to think 
themselves as fairly entitled to what they took as if they were purchasers. 
Whenever they came across anything they fancied, they said with all 
effrontery imaginable, ‘ Half for us and half for you,’ adding from time to 
time, by way of consolation, ‘We don’t want to do you any harm.’ 

“They stated that they had a great deal of sickness on their ship and 
were throwing men overboard every day. They tried to induce me to 
join them, offering any rate of wages I might ask. They had a surgeon, 
but he was so indifferent that if in my way they would throw him over- 
board, and so get rid of him. His pay was a hundred dollars a month, 
but they would allow me any price lasked. Having consulted among 
themselves aside, they said that they had agreed not to force me to go 
with them against my will, although they were so much in want of medi- 
cal assistance. According to their account the prevailing diseases on 
board were scurvy, dysentery, fever and ague, which had reduced what 
remained of the crew toa deplorable condition. Receiving a decidedly 
negative answer from me to their invitation, they next demanded a supply 
of medicines. I gave them some of a common kind, such as I thought 
might be useful to the wretches. The suspicious rascally officer took 
some of each one on the point of a dagger and thrust it into my mouth, 
watching me intently all the while, not satisfied till he had seen it on my 
tongue. This experience reminded me of a ludicrous scene in the 
‘* Honeymoon,’’ where the doctor is forced to take his own medicine or 
be thrown out of the window. 

‘*Though they robbed us in this unwarrantable manner, we were not 
treated as badly as we had expected. A strong breeze sprang up which 
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prevented their small boats from passing between the two vessels. They 
permitted us to make sail, but followed in our wake. The breeze stiffened 
toa gale. Night came, dark and stormy. We changed our course. On 
the following morning, to our great joy, nothing was seen of our pirati- 
cal friend.” 

March 20, the Superior was boarded by a Delaware pilot, and in the 
evening of the 23d reached Chester, 117 days from Lintin. Theship had 
been absent from Philadelphia sixteen months. 

His journal during the voyage contains testimony of industrious study 
and intelligent observation of all things at sea or on shore that impressed 
their images on his mind. Marine animals and aquatic birds, wherever 
they appeared were described. Drawings of some were made. These 
and original sketches of places seen, and maps of ports visited, with now 
und then an apt quotation from some poet, illustrate his pages. 

He gives detailed accounts of what he saw at Marseilles and on his way 
to it. Whatever was new to the young traveler seemed to be charming. 
Appearances of people and things, famous localities with their historical 
associations combine to quicken curiosity and impart a glow of interest to 
his record of pageants viewed, of visits to hospitals, public buildings, 
theatres, museums, etc. Days were passed at Aix, St. Remy, Nimes, 
Avignon and Vaucluse. Many pages are given to descriptions of the re- 
mains of ancient Roman buildings, and of whatever interested him in 
those places. 

He gives interesting accounts of Gibraltar, and describes a visit with a 
companion on horseback to Algeciras, a port of Andalusia, six miles 
west of the famous fortress. 

At Angier, in the Straits of Sunda, he tells of the many canoes and boats 
which came to the ship with fowls, fruitsin great variety, vegetables, Java 
doves and Java sparrows in little bamboo cages, monkeys, paroquets, sea 
shells, and animals of the deer kind not taller than our domestic cat, and 
all being at moderate prices found ready sale among strangers. The natu- 
ral, corporal characteristics of the Malays, seen here, their costume, lan- 
guage, us well as the appearance of their dwellings on shore, the moun- 
tain scenery, tropic vegetation, and political condition are sketched and 
commented upon. 

Macao, Whampao, Canton, Lintin ; pagodas, scenery and Chinese boat 
population along the river are in like manner noticed in detail. 

The instruction derived from his observation and study, and the forma- 
tive influence of his experiences during those months of separation from 
home, may not be definitely measured, but possibly to his alert mind they 
were as effective as the training of a college course. 

With such preparation for work, on the 4th of August, 1820, the twenty- 
fifth anniversary of his birth, Dr. Emerson settled himself at No. 37 
Chestnut street, Philadelphia, ready to give professional attention to any 
who might ask it. Possibly the time might have been opportune to 
introduce a young physician to business. Thirteen deaths from yellow 
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fever in the city had been reported during the season of 1819. The cir- 
cumstance had created a vague apprehension of its recurrence, and may 
have induced people to appreciate practitioners of medicine more highly 
than when there was no prospect of needing them ; and consequently, 
new candidates for practice might be more promptly noticed. The appre- 
hension was realized to some extent ; during the autumn of 1820, seventy- 
three persons died of the disease in the city. 

Dr. Emerson was appointed an attending physician of the Philadelphia 
Dispensary, September 19, 1820, and resigned the office, May 21, 1822. 

The City’s Councils elected him a member of the Board of Health, 
March 12, 1823; and the Board appointed him its Secretary the same day. 
It is conjectured that he resigned three years later. 

Prevention of the introduction and spread of smallpox in the city at 
that period attracted attention. Between January, 1818, and December, 
1822, five years, only nine deaths from smallpox in the city had been re- 
ported. Fear that the disease might again enter the city was no longer 
manifest. For this reason it wassupposed that vaccination had been gener- 
ally neglected in the community. 

The Board of Health was without authority to enforce measures to pre- 
vent the spread of the disease, then present, and for this reason its mem- 
bers were not willing to act; but at the instigation of Dr. Emerson the 
Board announced in the daily newspapers, three times, that smallpox was 
in the city and recommended all unprotected persons to be vaccinated 
without delay. The same year, November 15, 1823, the Board again 
warned the public of its danger, saying, ‘‘ And as it is believed that there 
does exist among some an unjust prejudice against the practice of vaccina- 
tion, the Board conceives it a duty to declare that the evidence afforded 
by our city in its long exemption from smallpox, together with the happy 
results which have followed the introduction of vaccination in all parts 
of the world, ought to be sufficient to convince the most incredulous of 
the salutary influence of this inestimable preventive.’’ 

Dr. Emerson submitted to the Board for approval and transmission to 
the Legislature a draft of a law and memorial on the subject. The pro- 
posed law in substance provided that vessels having smallpox on board 
should be quarantined on arrival in the same manner as those affected 
with other contagious diseases ; that inoculation of smallpox should not 
be practised in any case without the sanction of the Board; and that 
authority already conferred on the Board of Health to deal with conta- 
gious diseases specified should be extended to smallpox. 

Afver debating the subject at several meetings, the Board approved the 
memorial and draft of the proposed law, January 28, 1824, and transmitted 
them to the Legislature then in session. Although 160 deaths from small- 
pox had occurred in the city during 1823, a member of the House of Rep- 
resentatives retarded its action on the bill after it had passed the Senate 
by securing a seemingly innocent amendment to it, but which in fact 
provided that appointment to offices connected with the Board of Health 
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might be so made as to reward political and partisan services without re- 
gard to fitness of the candidate. 

Mr. William Binder and Dr. Emerson were sent to Harrisburg to point 
out the effect of the amendment, and at the end of four days’ work they 
secured its rejection and the enactment of the original bill. A copy of 
the act was duly delivered to the Board of Health, April 7, 1824. 

His work as a member of the Board of Health, and his communica- 
tions to the newspapers pointing out the risk of permitting those affected 
with smallpox to freely mingle with citizens, bear witness to Dr. Emer- 
son’s disinterested benevolence. 

During 1824, deaths from smallpox in the city numbered 325. They 
were reduced to six in 1825, and to three in 1826. But these facts are not 
conclusive that the measures taken by the Board of Health during this 
period contributed to abate the prevalence of the disease, because, both 
prior and subsequent to this time, the rate of mortality from smallpox in 
the city, between 1807 and 1840, fluctuated in the same striking manner, 
as Dr. Emerson shows in his papers on Medical and Vital Statistics, pub - 
lished in ‘‘ The American Journal of the Medical Sciences,’’ November, 
1827, November, 1831, and July, 1848.* 

Dr. Emerson published in ‘‘ The Journal of the Medical and Physical 
Sciences,’’ February, 1823, a brief and interesting memoir of Dr. James 
Sykes, who was his first preceptor in medicine ; and a charming biographi- 
cal memoir of Dr. Samuel Powel Griffitts, in the ‘‘ North American 
Medical and Surgical Journal,’’ in 1827. 

July 6, 1832, Dr. Emerson, accompanied by Dr. Isaac Hays, visited the 
first case of ‘‘spasmodic cholera ” that occurred in the city, his original 
description of which is in his commonplace book. 

The disease became epidemic. Deaths from it numbered 1021. Dr. 
Emerson had charge of the Hospital for Orphans. Asa token of appre- 
ciation of his service during the epidemic, a silver pitcher was presented 
to him, upon which is inscribed : 


To 
GOUVERNEUR EMERSON, M.D., 
The City of Philadelphia, 
Grateful for his disinterested and intrepid exertions, 
In a period of public calamity. 
10: 
Transeat in exemplum. 


He lectured in the Franklin Institute of Pennsylvania in 1833, on 
meteorology, and in 1834, he delivered another course on heat, electricity 
and galvanism, in connection with the subject. 


* Mr. Pliny E. Chase reported at a meeting of the American Philosophical Sdciety, 
February 5, 1869, and subsequently published, his Comparative Statement of Mortality in 
the Society of Friends and that of the General Population of the City of Philadelphia from 
1800 to 1869, which, he states, was compiled largely from Dr. Emersoni’s papers. 
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Dr. Emerson was chosen to be a member of the American Philosophi- 
cal Society, April 19, 1833. At stated meetings he made many brief com- 
munications on many subjects, which are recorded in Vol. i to Vol. xvi 
of the published Proceedings.* 

He was one of the Councilors of the Society during ten years, from 
1837 till the end of 1846. 

He delivered a lecture On the Advantages Derived from Cultivating the 
Arts and Sciences, before the Philadelphia Mercantile Library Association, 
in the hall of the Musical Fund Society, December 8, 1839. 

Among other points of interest, he states that the first successful attempt 
to cross the Atlantic in a vessel propelled by steam was made in a steam- 
ship called the Savannah, commanded by Moses Rogers, a native of Con- 
necticut, but long a resident of Philadelphia. He sailed from New York, 
March 28, 1819, and arrived at Savannah, Ga., April 6, whence, after some 
delay, he crossed the ocean and arrived at Liverpool, June 20, having used 
steam or sails, as the wind permitted. From Liverpool the Savannah 
went to Elsineur, Stockholm, Cronstadt, St. Petersburg and Copenhagen. 
She then returned to Savannah, Ga., and thence went to Washington, 
D. C. Thus the practicability of crossing the Atlantic in a vessel propelled 
by steam was first demonstrated by an American. 

In this connection he relates how Thomas Godfrey, an obscure citizen of 
Philadelphia, from a casual observation of the reflection of light, perceived 
the principle upon which he constructed, in 1730, the mariner's quadrant, 
and how he was robbed of the credit of his invention, and claims that 
Godfrey is entitled to ‘‘the lasting gratitude of all concerned, either di- 
rectly or indirectly, in nautical pursuits, by inventing the only instrument 
that can securely guide the ship when far from land,’’ and they should 
not permit only ‘‘a fragment of the most perishable stone ’’ ‘‘ to mark but 
for a few years longer the grave of Godfrey.”’ 

This appeal indueed members of the Mercantile Association and others 
to construct a suitable monument to Godfrey’s memory. 


* The subjects upon which he made oral or written communications are as follows : 


The production of electricity from the animal body; the production of electricity 
from steam ; observations on Mower’s paper on meteorology; excessive mortality of male 
children ; effects of hot weather on infants ; causes operative in changing the propor- 
tions of the sexes at birth ; importance of phosphoric acid in agriculture ; phosphores- 
eent light produced in the diamond by friction; the compound action of the mental 
and optical faculties concerned in vision ; cultivation of cotton in the Northern States ; 
cleaning flax-fibre for market ; extent of propagation of atmospheric vibrations produced 
by explosions of powder; manufacture of the sugar and syrup of sorghum; imphe, 
or African sugar cane and cultivation of sorghum ; improvements in Whitney’s cotton 
gin ; Robbini’s process for preserving wood from decay by injecting into it vapor of coal 
tar ; remarks on the part taken by the American Philosophical Society in connection with 
the Franklin Institute, to establish stations for meteorological observations ; earthquake 
of October 20, 1870, reported November 4, 1870, as to expanse over which shocks were 
noted ; lunar influence on wet and dry weather; ascription of the gradual translation 
of the peach-tree belt southward on the Atlantic coast to the progressive removal of the 
forests, causing exposure of the fruit trees to severe climatic fluctuations. 
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The closing paragraph of this interesting lecture is here cited as a fair 
sample of its style and tone. 

**T hope I have said enough to prove that for prosperity and security, 
nations are mainly dependent upon the intellectual capacities and acquire- 
ments of their citizens. We have never known or heard of one that has 
not experienced its days of trial, and it cannot be supposed that our own 
country, whose hills and valleys now rejoice in the possession of peace 
and abundance, can always be exempt from calamity. If ever driven by 
adverse fortune to fearful extremity, happy will it be for her, if, in that 
day, like France at the crisis referred to, or like Englund—sustained dur- 
ing her long and dreadful conflicts by the resources furnished through 
her Watt—be rescued by her philosophers! Let us, therefore, like 
France, and the mighty people from whom we chiefly spring, use all our 
efforts to foster and diffuse the arts and sciences, and to banish the word 
impossibility from our vocabulary.’’ 

Dr. Emerson delivered an address, June 1, 1843, at Laurel Hill Ceme- 
tery on the completion of an unostentatious monument erected to the 
memory of Thomas Godfrey. 

The reason for this tribute is stated in the address, substantially as 
follows : 

One day while an ingenious young man, Thomas Godfrey, a glazier, was 
replacing a pane in a window on the north side of Arch street, opposite to 
a pump, a girl after filling her pail placed it on the sidewalk. Turning to- 
wards it he saw that the image of the sun was reflected from the window 
into the bucket of water, and from it back to his eye.* This simple ob- 
servation led him to study the law of the reflection of light, and to invent 
a quadrant with speculums to take the distances of stars which he supposed 
might be of service at sea. The same year, 1730, he had made his re- 
flecting instrument.+ One was taken to the West Indies and used during 
the voyage to ascertain the latitude. It was brought back to Philadelphia 
before the end of February, 1731. The practical value of the instrument 
was thus demonstrated. 

Although James Logan, in May, 1732, described the mariner’s quad- 
rant constructed by Godfrey in a letter to the celebrated mathematician, 
Dr. Edmund Halley, then President of the Royal Society of London, he 
did not obtain credit for his invention. It is believed that Dr. Halley 


* John F. Watson, in his “ Annals of Philadelphia,” states this incident somewhat 
differently. According to his account, which seems to be accurate, Godfrey was glazing 
at Stenton, the residence of James Logan, and noticed the reflection of the sun’s image 
from the window to a piece of fallen glass and from it to hiseye. He immediately went 
into Mr. Logan’s library and took from the shelf a volume of Newton’s works to con- 
sult. Mr. Logan entered almost at the same time, and asked him the object of his 
search, and was much pleased with Godfrey’s ingenuity, and from that time became his 
zealous friend. 

In those days glazing was done by soldering the panes into the frame work. Glaziers 
were also plumbers, and did not paint. 

+ He lentone to Joshua Fisher for trial in his surveys of the Delaware. See Watson’s 
* Annals of Philadelphia.” 
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suppressed Mr. Logan’s letter, and communicated the description of God- 
frey’s quadrant to Hadley, a mathematical instrument maker in London, 
who, after making slight mechanical changes in the instrument, obtained 
a patent for it. In this way Godfrey's invention came to be unjustly 
called Hadley’s quadrant. 

Dr. Emerson establishes Godfrey’s right to priority of invention on the 
testimony of James Logan, Benjamin Franklin, Peter Collinson and 
others. 

Thomas Godfrey was born in Bristol township, near Germantown, on 
his father’s farm of 150 acres, in 1704, and died in 1749, and was buried 
there.* He was fairly educated, and was a member of Franklin’s famous 
Junto. He taught himself to read Latin. 

Mr. John F. Watson, the annalist, convinced of the wrong done to God- 
frey, sought his grave, ascertained the inscription which had become illegi- 
ble on the gravestone, and in 1838, at his own expense, had the remains 
with those of his wife, father and mother transferred to Laurel Hill 
Cemetery. 

The Mercantile Library Association and certain inhabitants of German- 
town jointly contributed means to erect a monument to Godfrey, the 
completion of which was the occasion of Dr. Emerson’s address. 

Possession of several hundred patrimonial acres in Kent county. Del., 
accounts for his attention to agricultural affairs. He made numerous and 
extensive experiments to ascertain the comparative value of different fer- 
tilizers. He erected a building on Frankford creek, Philadelphia, in 
which was manufactured, under the direct management of a Frenchman 
named Jourdan, a fertilizer called Jourdan’s phosphate. This product 
was extensively used during several years. In 1844 or 45, two tons of Peru- 
vian guano were brought to Philadelphia as a sample. At his suggestion he 
and his friend, Mr. D. B. Cummins, purchased each aton and introduced it 
tothe farmers of Delaware. On one of his farms he constructed a mill for 
crushing bones by horse power. The work was imperfectly done; but 
by treating the crushed bones with sulphuric acid and mingling the pro- 
duct with ashes and fine earth a fertilizer was produced which proved to 
be a good substitute for Peruvian guano, and cost much less. By obser- 
vation and experiment he ascertained, in 1849, that the delightful and pe- 
culiar flavor of our so-called grass butter is due to the sweet-scented ver- 
nal] grass—Anthozanthum odoratum—which flourishes in pasture fields till 
about the end of May, and upon which the cows feed. He obtained from 
this sweet vernal grass an essential oil, and ascertained that it contains 
benzoic acid, upon which its flavor depends ; and that a small quantity of 
benzoic acid administered to a cow imparted to the butter made from her 
milk the same flavor it has while sweet vernal grass forms part of her 
feed.+ He delivered appropriate addresses befure horticultural and agri- 


* Watson’s “ Annals of Philadelphia.” 
+See, Letter, Oct. 31, 1849, from Dr. Emerson to the Commissioner of Patents. Report 
of the Commissioner of Patents for the year 1849, Part ii—Agriculture—pp. 372-75. 
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cultural societies at several places in Delaware and Pennsylvania, and 
published a pamphlet on the cultivation of cotton in the Middle States. 
He edited The Farmer’s Encyclopedia and Dictionary of Rural Affairs, an 
octavo volume of 1173 pages, illustrated by seventeen plates, which was 
published by Carey & Hart, in 1844. In adapting it to American use, Dr. 
Emerson added to the original English text about thirty per cent. of the 
volume. 

Although attentive to whatever related to agricultural improvements, 
he was seriously interested in medical affairs. 

In 1845 the New York State Medical Society invited the medical insti- 
tutions of the country to appoint delegates to meet in the city of New 
York on the first Tuesday of May, 1846, and form a National Medical 
Convention to devise measures to promote the common interests of the 
medical profession and improve medical education. Many prominent 
physicians, representing medical bodies in different parts of the United 
States, were present. Dr. Emerson, one of the delegates from the Phila- 
delphia Medical Society, was with them. 

On organizing the meeting it was found that 133 delegates from medical 
societies in sixteen of the twenty-nine States were duly accredited, and 
that seventy-five of them were from New York. This partial and une- 
qual representation led a delegate to propose that the Convention should 
at once adjourn sine die. His proposition was not accepted. After due 
deliberation officers were elected, and committees were appointed to pre- 
pare a plan of organization, etc., and among them a committee to prepare 
a code of medical ethics to govern the medical profession of the United 
States. Dr. Emerson was appointed a member of it. 

The several committees were instructed to report at a meeting of tne 
Convention to be held on the first Wednesday of May, 1847, in Phila- 
del phia. 

The National Medical Convention met at the appointed time, May 5. 
Of 239 delegates elected to it from twenty-two States, including the Dis- 
trict of Columbia, 175 were present. 

The committees appointed in New York presented their reports, which 
were duly considered. 

The Convention. by a resolution adopted May 7, became the American 
Medical Association. The new organization elected officers, appointed 
standing committees and adjourned to meet in Baltimore on the first 
Tuesday of May, 1848. 

Dr. Emerson participated in the creation of the American Medical 
Association. Ina note written by him on the cover of a copy of it, he 
claims that the Code of Medical Ethics was compiled exclusively by Dr. 
Isaac Hays and himself. The Association stil] holds its annual meetings, 
always to the advantage of the medical profession, and is recognized as 
authority on questions of medical policy in the United States. 

Dr. Emerson was a member of its first Committee on Publication, 1847, 
and served on till 1853 ; of the Committee on Medical Sciences, and con- 
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tributed to ite report of 1850, Vol. iii, pp. 91-94, ‘‘ Observations on Vital 
Statistics ;’’ of the Committee on Hygiene, 1851 ; and of the Committee 
of Arrangements, 1855. ; 

Dr. Emerson was elected a fellow of the College of Physicians of 
Philadelphia, February, 1847. He never contributed to its Transactions, 
He was elected a delegate from the College to the American Medical 
Association in 1849, and in 1858; and to the National Quarantine and 
Sanitary Convention in 1857, and 1858. 

He was a member of the Academy of Natural Sciences of Philadelphia 
from August, 1853; of the Philadelphia County Medical Society from 
1857, of which he was President ; and of the Medical Society of the State 
of Pennsylvania. 

Dr. Emerson’s medical practice from about 1828 to 1840 was lucrative 
and extensive. His interest in agricultural affairs, always notable, grad- 
ually increased with the lapse of time, and his interest in medical affairs 
gradually abated till he relinquished the practice about the year 1857. 

Dr. Emerson, by invitation, began to live with Mr. Henry Seybert, at 
No. 926 Walnut street, in May, 1856. Apartments in the house were 
assigned to each proportionately. Dr. Emerson was the caterer, though 
they did not mess at the same table, and kept a detailed account of the 
household expenses which were periodically and equally shared. They 
lived together in perfect harmony eighteen years—till Dr. Emerson died. 

Mr. Henry Seybert and Dr. Emerson were warm friends. Their close 
association is notable because their pursuits and aims in life were wide 
apart. Their mental characteristics were quite different. They were alike 
in condition. Both were unmarried, and both in easy circumstances. In 
some respects their tastes and ways were the same, simple, economical. 

Dr. Emerson had a working knowledge of botany, mineralogy, geology 
and physics. Mr. Seybert had been educated in Paris, and trained in 
the School of Mines to be a chemist and mineralogist, and after his re- 
turn home did some good work. In these scientific paths they were con- 
genial. But Mr. Seybert was deeply imbued with religious sentiment. 

While he was in Paris mesmerism attracted public attention, and he 
became interested in spiritualism. 

He had read that ‘‘it is easier for a camel to pass through the eye of a 
needle than for a rich man to enter the kingdom of heaven.’’ His con- 
struction of this sentence made him unhappy. He was so much tor- 
mented by the thought that all his attempts to lead a good life were use- 
less as regards futwre existence because he was rich, that he consulted 
pious men on the subject, and among them the Archbishop of Rouen. 
By them he was assured that the sentence was addressed to the sinful rich 
only, and not to those who gave of their goods liberally to the poor.* 
Whether his many charities were prompted more by disinterested consid- 
eration for others than by this assurance is conjectural. Be this as it may, 


* Obituary Notice of Henry Seybert, by Moncure Kobinson. Read before the American 
Philosophical Society, Oct. 5, 1583. 
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Mr. Seybert was known for his charity and public spirit,* but most dis- 
tinguished by his deep interest in a supposition or doctrine that after 
death and disintegration of his body by natural decay or cremation, a 
man’s soul, wearing the carnal appearance of himself, may, at any time, 
be made manifest to the living through the medium of specially endowed 
persons, and in this manner communication with the world of spirits may 
be held. In this modern spiritualism he was a staunch believer. Shortly 
before his death he gave to the University of Pennsylvania $60,000 to 
found a chair of philosophy, on condition that the University should 
appoint a commission to investigate ‘all systems of morals, religion or 
philosophy which assume to represent the truth, and particularly of mod- 
ero spiritualism.”’ + 

While Mr, Seybert was engaged in the study of spiritualism, Dr. Emer- 
son, who had no respect for his friend’s belief, was occupied in endeavor- 
ing to improve agricultural methods and in cultivating his several farms in 
Delaware. 

His mother, Mrs. Ann Hayes, died in 1862, aged 86 years. Her long 
life was exemplary in every sense, unselfish and continuously kind and 
charitable. The positions occupied by her children are significant of the 
mother’s attention and care for their welfare. To her Dr. Emerson late 
in life ascribed his first love for the British classical writers. 

Society in Philadelphia was discordant at the outbreak of the great Re- 
bellion, because the interests and affiliations of many of its residents were 
in the South and with the rebels. Those persons were openly defiant, 
threatening and at times belligerent. ‘To determine if possible who were 
and who were not to be trusted, a few loyal men held midnight conclaves 


* Among acts which may be ascribed to his public spirit was Mr. Seybert’s unsolicited 
gift to the city. He substituted a new for a good old clock and bell which had long 
well served to ring out the hours, joyful news as well as alarms, from the State House 
steeple to very far-off dwellers in the city. Unexpectedly the sound of the Seybert bell 
is comparatively very feeble, scarcely audible more than 500 feet in any direction during 
the busy hours of the day, or at any time when there is a moderate breeze. 

In the following humerous stanza, its author makes use of this circumstance to con- 
trast the “ clash and jingle” of St. Mark’s chime of bells which greatly disturbed the 
neighbors at the time : 


“ There’s a bell whose swinging gives out no ringing, 
And I hear no dinging in the State House yard ; 
And where its rolling looks like tolling 
I stand and tremble lest my hearing’s hard ; 
For, with steeple rocking and hammer knocking, 
And people mocking, 
I hear no more 
The low dull mutter 
Those dumb lips utter 
Than the stone Washington before the door.”’ 


+ Preliminary Report of the Commission appointed by the University of Pennsylvania 
to Investigate Modern Spiritualism, in accordance with the bequest of the late Henry 
Seybert (page 5). J.B. Lippincott Company, Phila., 1887. 

Henry Seybert died March 3, 1883, aged 82 years. 
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which ultimately resulted in the organization of the Union League of 
Philadelphia, December 27, 1862, the members of which were pledged to 
‘‘unqualified loyalty to the government of the United States and unwaver- 
ing support of its efforts for the suppression of Rebellion.’’ * 

Dr. Emerson, who was elected a member February 16, 1863, daily visited 
the Union League and participated in its proceedings till the end of his life. 

Dr. Emerson did not devote his time and thought exclusively to the 
practice of medicine and agriculture. He was interested in questions of 
political economy, social science. He translated the second edition of Le 
Play’s ‘‘ Organization of Labor,’’ a learned and valuable contribution to 
the literature of the subject. This work, the last from his pen, was pub- 
lished in 1872. 

He died very suddenly in his office, July 2, 1874, near the end of the 79th 
year of age. His grave is next to that of Thomas Godfrey, Laurel Hill 
Cemetery. 

He bequeathed his ample estate, including several farms, which together 
contain more than a thousand acres of arable land in Delaware, to his 
kinsmen. 

His long life was virtuously spent, and so far he was above the bulk of 
mankind. Seemingly always under the influence of his early Quaker 
training by his mother, never manifesting the least pretension to piety, or 
solicitude about his future existence, his daily conduct was shaped in 
obedience to the precepts of the Decalogue and of Christianity. Natur- 
ally modest and considerate of the rights of others, he was never aggres- 
sive. A dignified and courteous demeanor, varied attainments and the 
easy flow of his conversation made him a welcome and frequent guest in 
the society of good and cultivated people. 

A genius for persistent labor never permitted his talents, which were 
far above the average, to be idle. His career was marked by habitual in- 
dustry and useful work rather than by special achievement in any of his 
pursuits. Though not a discoverer, ora great leader in science, his ex- 
emplary conduct and benevolent labors entitle him to general approba- 
tion, and his memory to our kindly respect. 


APPENDIX. 


A list of Dr. Gouverneur Emerson’s publications : 


“‘A Biographical Memoir of Dr. James Sykes, February, 1823.’’ ‘‘Chap- 
man’s Journal of the Medical and Physica] Sciences.’’ 

‘** Biographical Memoir of Dr. Samuel Powel Griffitts, 1827.’’ ‘‘The 
North American Medical and Surgical Journal.’’ 

** Medical Statistics, being a Series of Tables showing the Mortality in 


* Twenty-fifth Anniversary of the Organization of the Union League of Philadelphia, 
December 27, 1887. Press of J. B. Lippincott Company, Philadelphia, 1888. 
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Philadelphia and its Causes.’’ ‘‘The American Journal of the Medical 
Sciences,’’ November, 1827. 

‘* Medical Statistics, consisting of Estimates relating to the Population 
of Philadelphia, with its Changes as Influenced by the Deaths and Births 
during Ten Years, viz., from 1821 to 1830 inclusive.’’ ‘‘The American 
Journal of the Medical Sciences,’’ November, 1831. 

** Vital Statistics of Philadelphia for the Decennial Period from 1830 
to 1840.’’ ‘*The American Journal of the Medical Sciences,’’ July, 
1848. 

‘*Lecture on the Advantages Derived from Cultivating the Arts and 
Sciences.’’ By G. Emerson, M.D. Delivered before the Philadelphia Mer- 
cantile Library Association, in the hall of the Musical Fund Society, De- 
cember 8, 1839. Printed by A. Waldie, Philadelphia, 1840. 

‘“‘An Address delivered at Laurel Hill Cemetery on the Completion of a 
Monument Erected to the Memory of Thomas Godfrey, June 1, 1843.’’ 
By G. Emerson, M.D. 

“The Farmer’s Encyclopedia and Dictionary of Rural Affairs ; em- 
bracing all the most recent discoveries in agricultural chemistry, adapted 
to the comprehension of unscientific readers, illustrated by numerous 
engravings of animals, implements and other subjects interesting to the 
agriculturist.’” By Cuthbert W. Johnson, Esq., F.R.S., Barrister-at 
Law ; Editor of the ‘‘ Farmer’s Almanac ;’’ corresponding member of 
the Agricultural Society of Edinburgh ; the Horticultural Society of Mary- 
land, ete. Adapted to the United States, by Gouverneur Emerson. §8vo, 
pp. 1173. Carey & Hart, Philadelphia, 1844. 

‘* Address delivered before the Society for Promoting Agriculture of 
the County of Philadelphia, at their Annual Exhibition, at the Rising 
Sun Tavern, October 6, 1848.’’ By Gouverneur Emerson, M.D. Henry 
C. Clark, Printer, Philadelphia, 1849. 

‘‘An Address delivered before tle Delaware Horticultural Society at 
Wilmington, on the 24th of September, 1851.’’ By Gouverneur Emerson, 
M.D. 

‘‘Report on the Agency of the Refrigeration Produced by Upward 
Radiation of Heat as an Exciting Cause of Disease.’’ ‘‘ Transactions of 
the American Medical Association,’’ Vol. vi, 1853, pp. 139-152. 

‘‘An Address delivered before the Agricultural Society of Chester County, 
Pa., September 17, 1853.’" By Gouverneur Emerson, M.D. 

“An Address delivered before the Agricultural Society of New Castle 
County, Del., at the Annual Exhibition held in Wilmington, September 
12, 1855."" By G. Emerson, M.D. 

“‘An Address delivered before the Agricultural Society of Kent County, 
Del., October 15, 1857.’" By G. Emerson, M.D., of Philadelphia. 

*‘Results of Extensive Experiments in the Use of Superphosphate of 
Lime, etc., communicated to the Agricultural Society of Kent County, 
Del.’” By Dr. G. Emerson, February 2, 1859. 

‘‘Jourdan’s Ammoniated Superphosphate of Lime ; its Nature and Uses ; 
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with directions to farmers for applying it to their crops, and observations 
which cannot fail to impart much useful practical information.’’ 

[There is conclusive evidence that this pamphlet was written by Dr. 
Emerson. ] 

**Cotton in the Middle States; with Directions for its Easy Culture.’’ By 
G. Emerson, M.D. Author of the ‘‘Farmer’s and Planter’s Encyclope- 
dia,’’ Philadelphia, 1862. 

‘**Land Drainage.’’ An address delivered before the Farmer’s Club of 
Kent County, Del., at Dover, January, 1872. By G. Emerson, M.D., of 
Philadelphia. [Illustrated by a topographical sketch map of Kent county, 
Del. ] 

“The Organization of Labor, in accordance with Custom and the Law 
of the Decalogue; with a summary of comparative observations upon 
good and evil in the regime of labor, the causes of evil existing in the 
present time, and the means required to effect reform ; with objections 
and answers, difficulties and solutions.’”’ By F. Le Play, Senator (of 
France), Inspector-General of Mines, Commissioner-General to the Uni- 
versal Exposition (in Paris), of 1855, 1862 and 1867. Author of Des 
Ouovriers Huropéens and La Reforme Sociale. 

‘* Les politiques veulent en un état bien réglé, plus des maitres des arts 
mechaniques, que de maitres des arts liberéaux.’’ Richelieu (Testument 
Polite). 

Translated by Gouverneur Emerson, M.D., member of the American 
Philosophical Society. From the French of the second revised and cor- 
rected edition published at Tours, in 1870. Claxton, Remsen & Haffelfin- 
ger, Philadelphia, 1872. 12mo, pp. 417. 
























Stated Meeting, Januarg 2, 1891. 







Present, 17 members. 


Mr. DuDLEY in the Chair. 







Correspondence was submitted and accessions to the Library 
were announced. 

A letter was received from Mr. L. Vossion, dated Philadel- 
phia, December 20, 1890, accepting membership. 

A circular was received in regard to the celebration of the 
seventieth birthday of Prof. Rudolph Virchow, from the Com- 
mittee on the same in Berlin. 
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The report of the judges and clerks of the annual election 
was submitted, and the following members were declared the 
Officers and Council of the Society for the year 1891: 

President. 
Frederick Fraley. 


Vice- Presidents. 
E. Otis Kendall, Dr. Ruschenberger, J. P. Lesley. 


Secretaries. 


George F. Barker, Daniel G. Brinton, Henry Phillips, Jr., 
George H. Horn. 


Curators. 


Patterson Du Bois, J. Cheston Morris, Richard Meade Bache. 


Treasurer. 


J. Sergeant Price. 


Councilors (for three years). 


Aubrey H. Smith, George R. Morehouse, Samuel Wagner, 
William C, Cattell. 


Councilor for two years, in place of Dr. Daniel R. Goodwin, 
deceased. 


Dr. Charles S. Wurts. 


Nominations for Librarian being in order, Mr. William P. 
Tatham nominated Mr. Henry Phillips, Jr.; Prof. E. D. Cope 
nominated Mr. Benjamin Smith Lyman. 

The Secretaries presented a paper by Dr. J. Lindhal on a 
skull of a Megalonyx leidii, n. sp., for the Transactions. On 
motion, the communication was referred to a Committee of 
three members, to be appointed by the President, to examine 
and report upon. 

(The President subsequently appointed Profs. Leidy, Lesley, 
and [eilprin as such Committee.) 
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Dr. J. Cheston Morris called the attention of the Society 
again to the subject of Vital Molecular Vibrations: 


Force is not motion, as Dr. McLaughlin puts it, but that which causes 
motion or change in matter. While its true nature is unknown, the phe- 
nomena of the various physical forces correspond so completely with un- 
dulations or vibrations that they are recognized as such, the results of 
impulses brought to bear upon matter capable of atomic vibration ; and 
the tendency of modern thought is more and more towards considering 
light, heat, electricity, chemical affinity and mechanic force as all of them 
essentially only modifications of one and the same force. But when we 
come to consider the phenomena of life, while we find that living bodies 
are al] composed of material atoms similar to those of the inorganic world, 
another force or impulse seems to be at work suspending or reversing the 
ordinary action of the physical forces. It is characterized by acting, as 
they do, only under special conditions, viz., the presence of plasma or or- 
ganizable matter, heat, oxygen, light, and a germ, itself the product of 
previous life. Withdraw any of these—the ordinary phenomena of inor- 
ganic matter present themselves. But whenever they are present, an 
organized form results which tends to follow the type of its parent forms. 
Fresh particles of matter are taken up and others are discharged ; in other 
words, we have the phenomena of growtb, development, secretion, excre- 
tion and of reproduction ; all the physical laws and properties of matter 
are retained and followed, but they are subordinated to or coérdinated with 
those of another force, which we call vital, organic or germ force, with 
its own laws as distinctly defined as those of chemistry or heat. It is just 
as unreasonable to deny the existence of the former as of the latter. 

Hitherto the vibratory theory has only been applied to explaining physi- 
cal phenomena. It remained for Dr. McLaughlin to extend its applica- 
tion to vital phenomena, by showing how completely it explains the 
phenomena of immunity from, and prevention of, infectious and con- 
tagious diseases by the law of interference. I wish to call your attention 
to a similar explanation of the phenomena of germ force and heredity by 
the law of transference. If two weights are suspended at proper dis- 
tances from a cord fastened transversely between two pillars, and a third 
weight is similarly suspended between them, and motions imparted per- 
pendicularly to each other to the two outer weights, these motions will be 
so transferred to the third weight as to cause it to describe a series of 
curves resulting from the impulses transmitted ; or if a powder be dusted 
over a square tin plate, and the edge of the Jatter be touched at certain 
nodal points, the powder will arrange itself in certain lines and geometric 
figures, Is not this precisely what happens when the germ-cell and sperm- 
cell, the molecules of each vibrating in accordance with the impulses im- 
pressed upon it, unite in the production of the new germ, which in turn 
vibrates in uccurdance with these impulses, and proceeds accordingly to 
arrange and develop fresh molecules, forms and figures similar to its 





1891.} 


antecedents? In this way we have the explanation of the germ resulting 
only as the harmonic product of suitable vibrations—of the hereditary 
transmission of qualities—and of the variations from type which occa- 
sionally occur. We have also the explanation of the cessation when life 
vibrations shall have been exhausted or transmuted into other forms of 
life itself, or so-called death. We have also the explanation of the perio- 
dicity of many, if not all, of the functions of living bodies, both in health 
and disease. Likewise, we have an explanation of the effects of drugs on 
certain organs and functions. To say ‘‘that opium produces sleep on 
account of its somniferous tendency ”’ is to veil our ignorance very thinly. 
But, if we suppose that nerve tissue has a certain vibration, so differing 
in period from that of the morphia molecule which we introduce into the 
blood, that until the latter is eliminated or changed the nerve vibrations 
are modified or suspended, we can form a much more rational conception 
of the effect of opium. So also with the selection of appropriate food 
from a common plasma by different organisms, and also from the blood 
by the various organs and structures of the body. In fact, a new field is 
opened to biologists, naturalists, physiologists and physicians whose limits 
are at present far beyond our ken. 


New nomination No. 1217 was read. 

The Committees appointed at last meeting, of which Dr. 
Cope and Mr. Biddle were respectively Chairmen, were con- 
tinued. 

And the Society was adjourned by the presiding member. 


Stated Meeting, January 16, 1891. 
Present, 73 members. 
President, Mr. FRALEY, in the Chair. 


Correspondence was submitted and accessions to the Library 
were reported. 

Mr. L. Vossion and Prof. G. S. Fullerton took their seats. 

A circular was received from the Museo de la Plata, Argen- 
tine Republic, requesting exchanges, also sending one of its 
publications. 

Letters of acknowledgment were received from the Geologi- 
cal Survey of India, Calcutta (131, 182, 133); Taschkent 
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Observatory, Taschkent, Russia (131, 132, 183); K. K. Geolo- 
gische Keichsanstalt, Drs. Friederich Miiller, Dionys Stur, 
Vienna (131, 132, 133); Naturwissenschaftliche Verein des 
Reg.-Bez., Frankfurt a. O. (131, 182, 183); Mr. Joseph Prest- 
wich, Shoreham, Kent, England (127, 128, 129, 180); Chicago 
Academy of Science, Chicago (130, 131, 182, 133). 

Accessions to the Library were received from the Académie 
R. de Belgique, Bruxelles; Naturwissenschaftliche Verein des 
Reg.-Bez., Frankfurt a.O.; Verein fiir Erdkunde, Halle a.S8.; 
Physikalische-Medicinische Societiit, Miinchen; Prof. Ferdi- 
nando Bosari, Naples; R. Accademia dei Lincei, Rome; Osser- 
vatorio Astronomico, Turin; Société de Géographie, Lille; 
Commission des Annales des Mines, Rédaction ‘ Cosmos,” 
Paris; R. Astronomical Society, Editors of the “Geological 
Magazine,” “ Nature,” London; Prof. George M. Dawson, Ot- 
tawa, Canada; Museum of Comparative Zodlogy, Harvard 
University, Cambridge, Mass.; American Statistical Associa- 
tion, Boston; Editors of “ American Journal of Science,” Yale 
College, New Haven; University of State of New York, 
Albany ; New York Historical Society, New York; Franklin 
Institute, Engineers’ Club, College of Pharmacy, Editors of 
the “ Homceopathic Physician,” “ Medical and Surgical Re- 
porter,” “Medical News,” American Bay Association, Mer- 
cantile Library, Messrs. J. E. Ives, Henry Phillips, Jr., Phila- 
delphia; U.S. Naval Institute, Annapolis; Johns Hopkins 
University, Editors of “ American Journal of Philology,” 
“ American Chemical Journal,” Baltimore; Department of 
State, U.S. Naval Observatory, Smithsonian Institution, An- 
thropological Society, Hydrographic Office of U. S. Navy, 
Prof. Albert S. Gatschet, Washington, D. C.; Public Library 
of Cincinnati; Musée de la Plata. 

The stated business of the meeting was then taken up, and, 
on motion, the Society resolved to proceed to the election of 
Librarian for the ensuing year. It was resolved to conduct 
the same by ballot, and that the polls should remain open 
thirty minutes, during which the Society took a recess to en- 
able the members present to deposit their votes. 


Bis ee 
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J. Sergeant Price, Esq., and Dr. Persifor Frazer were ap- 
pointed by the Chair as tellers to conduct the said election ; 
who, after the polls had been closed, reported to the President 
that Mr. Henry Phillips, Jr., had received 39 votes, and Mr. 
Benjamin Smith Lyman, 31 votes; whereupon the President 
declared Mr. Henry Phillips, Jr., to have been duly elected 
Librarian of the Society for the ensuing year. 

{Secretary Phillips being present and not voting.] 

On motion, the President was authorized to appoint at his 
leisure the Standing Committees of the Society, which he sub- 
sequently selected, as follows: 


Finance. 


William B. Rogers, Philip C. Garrett, Charles S. Wurts. 


Hall. 
J. Sergeant Price, William A. Ingham, Charles A. Oliv: r. 


Publication. 


Daniel G. Brinton, George H. Horn, Samuel Wagner, 
Patterson DuBois, Horace Jayne. 


Library. 


Edwin J, Houston, William V. McKean, William John Potts, 
Jesse Y. Burk, William H. Greene. 


The Committee on the Paper of Dr. J. Lindahl] reported the 
same to be worthy of publication, which was so ordered, and 
the Committee was discharged. 

Prof. Cope’s Committee and Mr. Arthur Biddle’s Committee 
reported progress and were continued. 

Pending nomination, No. 1217, and new nominations, Nos. 
1218 and 1219, were read. 

And the Society was adjourned by the President. 








Stated Meeting, February 6, 1891. 






Present, 17 members. 






President, Mr. FRALEY, in the Chair. 





Correspondence was submitted and accessions to the Library 
were announced. 

The President announced the death of Hon. George Ban- 
croft (January 17, 1891), et. 91, and, on motion, was author- 
ized to appoint a suitable person to prepare the usual obituary 
notice. Prof. J. Bach McMaster was subsequently appointed. 

Pending nominations 1217, 1218 and 1219 were read. 

Mr. Arthur Biddle presented a report from the Committee 
on the Etting Bequest, recommending that the Society decline 
to take any part in the litigation arising out of the caveat 
filed to the last two codicils of the will of F. M. Etting, de- 
ceased, now pending, and that the Society decline to act as 
Trustee under said will. 

On motion of Mr. Horner, the report was accepted. 

On motion of Dr. Morris, the Society declined to litigate 
under the caveat to the last two codicils now pending. 

On motion of Mr. Horner, the, Society declined to accept 
the trust. 

On motion of Mr. Biddle, the Secretaries were requested to 
notify the executors of the action of the Society. 

And the Society was adjourned by the President. 
























Stated Meeting, February 20, 1891. 







Present, 12 members. 


Mr. Witu1am A. INGHAM in the Chair. 






The death of Prof. Alexander Winchell, Ann Arbor, Mich., 
February 18, 1891, st. 72, was reported. 
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Correspondence was submitted and accessions to the Library 
were reported. 

The Free Public Library, Jersey City, was placed on ex- 
change list to receive Proceedings. . 

The Library Committee reported suggestions to facilitate 
the replacing of the books on the shelves in the Society’s Li- 
brary; that the Library room should be finished; that book- 
cases to contain works of reference should be placed in the 
meeting room, and that the Society should appropriate $500 
for the purchase of new books. 

After this latter recommendation had been presented, a 
letter was read from the Treasurer requesting that no appro- 
priation should be made for that purpose for the present, giv- 
ing his reasons for the same. 

The Committee’s recommendation was postponed for the 
present. 

The minutes of the Board of Officers and Council were sub- 
mitted. 

Pending nominations Nos, 1217, 1218 and 1219 were read, 
spoken to, and balloted for, and No. 2187, Commander F. M. 
Green, U. S. School Ship Saratoga, was declared elected a 
member of the Society. 

And the Society was adjourned by the presiding member. 


Stated Meeting, March 6, 1891. 
Present, 19 members. 
President, Mr. FRALEY, in the Chair. 
Correspondence was presented and donations to the Library 
reported : 


A letter from Theodore Turrettini (Geneva, February 8, 
1891) accepting membership. 
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A circular in relation to the formation of State library 
associations. 

A circular in relation to the Fifth International Geographi- 
cal Congress to be held in Washington, August 26, 1891. 

A circular from the Society of Borda, Dax, announcing the 
death of M. Henry du Boucher, a former President. 

A circular from l’Académie des Sciences, etc., de Belgique, 
announcing the death of Lieut.-General J. B. I. Liagre, its 
Permanent Secretary. 

A letter from R. Brabbée (Vienna VIII, Kochgasse 27) 
enclosing a specimen of his new method of reckoning. 

A letter from Dr. Antonio Del Bon (Padua) in relation to 
Prof. P. E. Chase’s paper on “English and Sanskrit Root- 
analogues.” 

Letters from August Tischner (Leipzig) on “The Celestial 
Phenomena,” “The Movements of the Sun in Space,” “The 
Movements of the Planets,” “The Solar System” and “The 
Elements of the Elliptic Orbits.” 

A paper by Dr. D. G. Brinton entitled “Some Vocabularies 
from the Musquito Coast” was presented. 

Dr. J. Cheston Morris presented a pamphlet entitled 
“Tepeu” (by Dr. Thomas E. Pickett), on the hypothetical 
‘migrations of the Morbus Americanus, upon which he made 
some remarks, referring to the account given by Josephus of 
the evils caused the Jewish youth by the entrance of the 
Midianitish women into the Hebrew camp. 

Dr. J. Cheston Morris made some remarks on “ Hebrew 
Phonetics,” and was followed by Prof. J. P. Lesley upon the 
same subject. 

Prof. Lesley made some remarks on a report by Mr. John 
Fulton (Johnstown, Pa.) on the diminution of the supply of 
natural gas and its ratio. 

Dr. Morris called attention to the case of the miners recently 
entombed at Jeanesville, Pa., for nineteen days almost without 
food. “They were found in a breast near where they had 
been working. The water from an abandoned mine at a mach 
higher level, estimated at 145 feet, had entered the mine and 
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imprisoned them. This is the longest period in the history of 
mining in Pennsylvania of preservation of life under such cir- 
cumstances. And in this connection it may be also well con- 
sider that in no case on record has an attempt at cannibalism 
been made by the sufferers. This fact should be placed to the 
credit of a class of men too often unjustly despised and 
maligned. When these men were borne alive from the mine, 
the whole crowd of bystanders accompanied them to the tem- 
porary hospital singing the doxology. 

“The level of the water in abandoned mine dropped slowly, 
day by day, in consequence of pumping incessantly, at rates 
varying from two to fourteen feet.” 

New nominations Nos. 1220, 1221 and 1222 were read. 

The Committee on Improved Accommodations reported 
progress. 

Prof. Cope, from the Committee appointed December 19, 
1890, to consider the improvement of the Proceedings of the 
Society, presented a report. 

Considerable discussion took place upon the same, and the 
following resolution was adopted, nem. con. : 


Resolved, That the Report and Resolutions accompanying be recom- 
mitted to the same Committee, and the Committee be continued in order to 
obtain fuller data as to the matters therein referred to; and the Committee 
be instructed to present its Report at the first meeting of the Society in 
May, 1891 (May 1). 


On motion, the Society 


Resolved, That the Treasurer, J. Sergeant Price, Esq., be authorized 
and directed to give notice to the City of Philade)phia to quit the rooms in 
the building of the Society now occupied by it for the use of the courts and 
its officers, at the end Of the present tenancy, viz., on the Ist of July, 1891. 


And the Society was adjourned by the President. 





Stated Meeting, March 20, 1891. 
Present, 8 members. 
Dr. J. Cuzston Morris in the Chair. 


Correspondence was submitted as follows: 


Letters of envoy were received from the Ministére des Tra- 
vaux Publics, Paris; Meteorological Office, London. 

Letters of acknowledgment were received from Royal So- 
ciety of Victoria, Melbourne, Australia (131, 132, 133); Mr. 
Samuel Davenport, Adelaide, Australia (130); Royal Society of 
N.S. Wales, Sydney, Australia (131, 132, 133); Tokyo Anthro- 
pological Society (131, 132, 183); Société R. des Sciences, 
Upsal, Sweden (130, 131, 132, 133, and Trans. xvi, 3); Friesch 
Genootschap, Leuwarden (133); R. Accademia degli Agiati, 
Rovereto, Austria (129, 130, 132, 1383); Prof. Hermann Rol- 
lett, Vienna (129, 130, 132, 133); Prof. Hauer, Vienna, Aus- 
tria (1382, 183); Naturwissenschaftliche Wochenschrift, Berlin 
(131, 182, 183); K. Bibliothek, Berlin (131, 182, 133); Natur- 
forschende Gesellschaft, Emden (131, 132, 133); Prof. E. 
Ilceckel, Jena (181, 182, 183); Dr. Julius Platzmann, Leipzig 
(181); Verein fiir Vaterliindische Naturkunde, Stuttgart (131, 
132, 1383); Am. Geog. Society, New York (131); Mr. L. 
Vossion, Philadelphia (131, 182, 133, 184); Denison Scientific 
Association, Granville, O. (131, 132, 133); Michigan State 
Library, Lansing (181, 182, 133, 1384); Museo National de 
Buenos Aires (125, 126, 127, 128, 129, 131, 182, 183). 

Letters of acknowledgment (184) were received from Mr. 
J. M. Le Moine, Quebec; Toronto University Library, Cana- 
dian Institute, Sir Daniel Wilson, Toronto ; Geological Survey, 
Ottawa; Maine Historical Society, Society of Natural History, 
Portland, Me.; New Hampshire Historical Society, Concord ; 
Dr. C. N. Hitchcock, Hanover, N. H.; Ambherst College, 
Boston Society of Natural History, Mass. Historical Society, 
Atheneum, Messrs. T. M. Drown, Robert C. Winthrop, S. P. 
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Sharples, Boston; Museum of Comparative Zodlogy, Profs. A. 
Agassiz, Robert N. Toppan, Cambridge; The Essex Institute, 
Salem; American Antiquarian Society, Worcester; Free Pub- 
lic Library, New Bedford; Mr. James B. Francis, Lowell ; 
Prof. Pliny Earle, Northampton, Mass.; New Haven Colony 
Historical Society ; Connecticut Historical Society, Hartford ; 
Mr. George F. Dunning, Farmington, Conn.; New York State 
Library, Albany; Hamilton College, Clinton; Profs. T. F. 
Crane, J. M. Hart, B. G. Wilder, Ithaca; Vassar Brothers’ In- 
stitute, Poughkeepsie; Rochester Academy of Science; Li- 
brary of U. S. Military Academy, West Point; The Oneida 
Historical Society, Utica, N. ¥.; New York Hospital, Uni- 
versity of the City of New York, Dr. Jobn J. Stevenson, 
Columbia College, Gen. Henry L. Abbot, Meteorological Ob- 
servatory, Ameriean Museum of Natural History, New York; 
New Jersey Historical Society, Newark ; Free Public Library, 
Jersey City; Prof. C. A. Young, Princeton; Mr. Isaac C. 
Martindale, Camden, N. J.; Dr. Robert. H. Alison, Ard- 
more; Mr. Burnet Landreth, Bristol; Dr. Martin H. Boyd, 
Coopersburg; Mr. Eckley B. Coxe, Drifton; Drs. Traill Green, 
J. W. Moore, Thomas C. Porter, Easton; Mr. Andrew S. 
McCreath, Harrisburg; Haverford College; Drs. Allen C. 
Thomas, Isaac Sharpless, Lyman B. Hall, Haverford College ; 
Mr. J. N. Fulton, Johnstown; Linnean Society, Lancaster ; 
Mr. P. F. Rothermel, Linfield; Messrs. Heber S. Thompson, 
P. W. Sheafer, Pottsville; Mr. M. Fisher Longstreth, Sharon 
Hill; Lackawanna Institute of History and Science, Scran- 
ton; Philosophical Society, Messrs. Washington Townsend, 
Philip P. Sharples, West Chester, Pa.; Library of the Penn- 
sylvania Hospital, Engineers’ Club of Philadelphia, Phila- 
delphia Library, Wagner Free Institute of Science, Zodlogi- 
cal Garden, Franklin Institute, Academy Natural Science, 
Messrs. John Ashhurst, Jr. Andrew A. Blair, Charles Bul- 
lock, Edwin J. Houston, S. Castner, Jr., Thomas M. Clee- 
mann, ©. S. Dolley, Samuel Dixon, Patterson Du Bois, Fred- 
erick Fraley, Persifor Frazer, George Friebis, George S. Fuller- 
ton, Horace Howard Furness, H. D. Gregory, F. A. Genth, 
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Fred. A. Genth, Jr., Edward Hopper, W. A. Ingham, William 
W. Jefferis, W. W. Keen, J. P. Lesley, John Marshall, Geo. 
R. Morehouse, James T. Mitchell, E. Y. McCauley, Charles 
A. Oliver, J. Sergeant Price, Robert Patterson, William Pep- 
per, Henry Phillips, Jr., Franklin Platt, C. N. Peirce, W. S. 
W. Ruschenberger, Henry Reed, Theo. D. Rand, James W. 
Robins, L. A. Scott, Benjamin Sharp, Albert H. Smyth, Au- 
brey H. Smith, H. Clay Trumbull, Samuel Wagner, William 
H. Wahl, Henry Willis, Mrs. Helen Abbott Michael, Phila- 
delphia; Rev. F. A. Miihlenberg, Reading, Pa.; U.S. Naval 
Institute, Annapolis; Peabody Institute, Maryland Institute, 
Maryland Historical Society, Baltimore, Md.; Bureau of 
Ethnology, U.S. Geological Survey, Smithsonian Institution, 
U. 8. Signal Office, U. S. Naval Observatory, Surgeon- 
General’s Office, Anthropological Society, Patent Office, Rt. 
Rev. John J. Keane, Messrs. Charles A. Schott, H. Haupt, 
Albert S. Gatschet, Garrick Mallery, W. Strong, Washington, 
D.C.; Prof. J.C. White, West Virginia University, Morgan- 
town, W. Va.; University of Virginia, University of Virginia 
P.0O.; Mr. Jed. Hotchkiss, Staunton, Va.; Elliott Society 
of Science and Art, Charleston, 8. C.; Georgia Historical 
Society, Mr. William Harden, Savannah, Ga.; University 
of Alabama; Denison Scientific Association, Granville; Cin- 
cinnati Society Natural History, Cincinnati Observatory ; 
Rev. Henry S. Osborn, Oxford; Dr. E. W. Claypole, Akron, 
O.; Dr. Robert Peter, Lexington, Ky.; Athenzeum, Colum- 
bia, Tenn.; University of Tennessee, Knoxville, Tenn.; Uni- 
versity of Illinois, Champaign, Ill.; The Newberry Library, 
Chicago, I]l.; Dr. John L. Campbell, Crawfordsville, Ind. ; 
State Historical Society of Wisconsin, Madison; Prof. J. C. 
Branner, Little Rock, Ark.; Col. William Ludlow. Gen. W. 
F. Raynolds, Detroit; Prof. Alexander Winchell, Ann Arbor, 
Mich.; Colorado Scientific Society, Denver; Kansas State 
Historical Society, The Kansas Academy of Science, Topeka ; 
Observatorio Astronémico National Mexicano, Tacubaya, 
Mexico. 
Accessions to the Library were reported. 
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Pending nominations 1220, 1221, 1222, and new nomina- 
tions 1223, 1224, 1225 and 1226 were read. 
Aud the Society was adjourned by the presiding member. 


Stated Meeting, April 3, 1891. 
Present, 13 members. 
President, Mr. FRALEY, in the Chair. 


Correspondence was submitted. 

Accessions to the Library were reported. 

Prof. Lesley read an obituary notice of the late Peter W. 
Sheafer (b. March 31, 1819; died at Pottsville, March 26, 
1891). 

The death of Dr. Thomas B. Reed was announced (Phila- 
delphia, April 1, 1891, set. 59). 

Prof. Lesley read a paper “On An Important Boring 
Through 2000 Feet of Trias in Eastern Pennsylvania,” which 
was followed by some remarks on the subject by Mr. B. 8. 
Lyman. 

Pending nominations, Nos. 1220, 1221, 1222, 1223, 1224, 
1225 and 1226 were read. 

The report of the Trustees of the Building Fund was pre- 
sented. 

And the Society was adjourned by the President. 


Stated Meeting, April 17, 1891. 
Present, 13 members. 


President, Mr. FRALEY, in the Chair. 


’ Correspondence was submitted as follows: 
A letter was received from the American Consul General, 
Melbourne, Australia, asking the Society to participate in a 
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scientific expedition to the Solomon Islands and other places, 
with a view of collecting ethnological and anthropological 
specimens. 

A circular was received from the Royal Society of New 
South Wales, offering its medal and money prize, for the best 
communication containing the results of original research or 
observation upon scientific subjects. 

An invitation was received from the Hungarian Committee 
to attend the Second International Ornithological Congress, 
which will be held in Budapest at Whitsuntide, 1891. 

Letters were received from the Société Hongroise de Géog- 
raphie, and from the “Journal of Comparative Neurology,” 
Cincinnati, Ohio, asking for exchanges, which were so ordered. 

Letters of envoy were received from the Royal Society of 
New South Wales, Sydney; Musée Teyler, Haarlem; Neder- 
landsche Letterkunde, Leiden; Ministére de 1|’Instruction 
Publique, Paris; Bath and West and Southern Counties So- 
cieties, Bath, England; Royal Statistical Society, London; Mr. 
Frank Vincent, New York; Department of the Interior, 
Smithsonian Institution, Washington, D. C. 

Letters of acknowledgment were received from the Tokyo 
Library (131, 182, 133); Université Royale, Lund, Sweden 
(180, 181, 132, 188); Physikalisch-Medizinische Societiit, Er- 
langen (131, 182, 183); K. Siichs. Alterthumsverein, Dresden 
(181, 152, 138); Oberhess. Gesellschaft fiir Natur- und Heil- 
kunde, Giessen (181, 182, 183); Prof. Otto Bottlingk, Leipzig 
(181, 182, 133); K. K. Sternwarte in Prag (130); Museum 
d'Histoire Naturelle, Strasburg (131, 182, 133); Naturfor- 
schende Gesellschaft, Schweiz. Naturforsch. Gesellschaft, Bern 
(181, 182, 133); Biblioteca Nazionale Centrale, Firenze (131, 
132, 133); R. Comitaté Geologico D’Italia, Rome (131, 132, 
183). 

Mr. R. Meade Bache read a paper on “ Possible Steriliza- 
tion of City Water,” which was followed by a discussion. 

Pending nominations 1220, 1221, 1222, 1223, 1224, 1225 
and 1226, and new nominations Nos. 1227, 1228 and 1229 
were read. 

And the Society was adjourned by the President. 
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Stated Meeting, May 1, 1891. 


Present, 13 members. 
President, Mr. FRALEY, in the Chair. 


Letters of envoy were received from the K. Akademie der 
Wissenschaften, Vienna, Austria; Société des Sciences Natu- 
relles et Archéologiques de la Creuse, Guéret, France. 

Letters of acknowledgment were received from the Natur- 
historische Gesellschaft, Hanover, Prussia (131, 132, 183); R. 
Accademia dei’ Lincei, Prof. G. Sergi, Rome (131, 182, 133); 
Marquis Antoine de Gregorio, Palermo, Sicily (131, 132, 138); 
Société Nationale des Sciences Naturelles et Mathematiques, 
Cherbourg, France (131, 182, 133); Société des Sciences Nat- 
urelles et Archéologiques de la Creuse, Guéret, France (131, 
182, 183); Prof. Léon de Rosny, Paris (131); Société Aca- 
démique, Troyes (131, 132, 183); Société Polymathique de 
Morbihan, Vannes (131, 132, 133); Sir J. W. Dawson, Mon- 
treal (184); State Library of Massachusetts, Boston (134); 
Prof. Elihu Thomson, Swampscott, Mass. (134). 

At request of the Kg. Norske Videnskabers Selskab, 
Throndhjem, Norway, it was placed on list to receive Pro- 
ceedings from 131. 

The following societies were placed on the exchange list to 
receive Proceedings from No. 131: 

K. Siichs. Meteorologische Institut, Leipzig; K. Siichs. 
Sternwarte, Leipzig; Académie des Sciences, etc., Angers, 
France; Schlesische Gesellschaft fiir Vaterlindische Kultur, 
Breslau, Germany; Sociéta Italiana delle Scienze (5 Piazza 
S. Pietro in Vincoli), Rome, Italy; Naturwiss. Verein, Re- 
gensburg, Germany; Bureau fiir Wetter Prognose, Leipzig, 
Saxony; Naturhist. Landes- Museum, Klagenfiirt, Austria ; 
Société Géologique de Normandie, Havre, France. 

An engraved portrait of the late Prof,.Von Rath was pre- 
sented by his widow. 

The following deaths of members were announced : 
Rev. 8S. 8. Lewis (Cambridge, England), March 31, 1891. 
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Dr. John LeConte (Berkeley, Cal.), April 29, 1891, xt. 73 
(b. Dec. 4, 1818). 

Dr. Joseph Leidy (Philadelphia), April 30, 1891 (b. Sept. 
9, 1823). 

On motion, the President was authorized to appoint suitable 
persons to prepare the usual obituary notices of Dr. Leidy and 
Dr. LeConte. 

Prof. Lesley read a paper on “ Artesian Wells in Philadel- 
phia, Norristown, Montgomery and Delaware Counties,” with 
notes by Prof. Oscar C. S. Carter. 

Prof. Lesley presented a paper by Prof. Oscar C. 8. Carter 
on “The Feldspar Bed in the Laurentian Gneiss near Lafay- 
ette Station.” 

Mr. Holman made an oral communication in relation to a 
new microscope, lately invented by him, by which objects dis- 
tant from its front lens over two and a half feet could be 
readily examined in their habitat. For example, at that dis- 
tance a salamander of a few inches in size would appear some 
thirty inches in length, and its whole circulation of blood 
would be plainly visible. The instrument uses a photographic 
lens as an object glass, and is really a short-focus telescope. 

Pending nominations Nos, 1220 to 1229 (inclusive) were 
read, 

Mr. J. Sergeant Price, the Treasurer, having reported to the 
Society that he had received through its attorney, Mr. John 
H. Harjes, of Paris, the sum of three thousand eight hundred 
and fifty-five dollars and forty-two cents, the full amount of 
the legacy of twenty thousand francs (at the exchange of 5.183 
francs per docia) given to it by the will of the late Mr. Au- 
guste Carlier, of Paris, a member of our Society, submitted 
the following resolutions, which were unanimously adopted : 


Resolved, That the thanks of the Society be returned to Mr. Louis Vos- 
sion, the French Consul at Philadelphia, for his aid in preparing the 
necessary papers and certificates therein for presenting our claim for said 
legacy to Mr. P. Massion, of Paris, the Executor of Mr. Auguste Carlier ; 
he as a member of our Society declining to make any charge therefor for 
fees and expenses. 
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Resolved, That the thanks of the Society be returned to Mr. John H. 

Harjes, of the firm of Messrs. Drexel & Co., for his valuable services as 

our representative in Paris, in obtaining from Mr. P. Massion, the Execu- 

tor of Mr. Auguste Carlier, the legacy of twenty thousand francs given 
to us by his will and remitting the same to us without any charge for the 
time and care given to our interests, which acts of kindness are highly 
appreciated by the Society. 









The Committee on Extended Accommodations reported 
progress. 

f The deferred business being in order, the report of the 
Committee submitted March 6, 1891, was taken up. 

Prof. Cope moved that the consideration of the same be post- 
poned until the next regular meeting of the Society, and that 
notice thereof should be placed upon the meeting postal- 
cards. 

Mr. Price moved, as a substitute and amendment, that the 
consideration of the report should be postponed until the first 
regular meeting in November, 1891. 

The amendment, being put to a vote, was declared carried. 
The resolution as amended was then unanimously adopted. 
And the Society was adjourned by the President. 













Stated Meeting, May 15, 1891. 







Present, 19 members. 


President, Mr. FRALEY, in the Chair. 










Correspondence was submitted as follows: A circular was 
received from the Observatorio de San Fernando announcing 
the death of the Director of the Observatory, Sr. D. Cecilio 
Pujazon. 

Letters of envoy were received from the K. Siichsische 
Gesellschaft der Wissenschaften, Leipzig; Royal Statistical 
Society, London. 
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Letters of acknowledgment were received from the Linnean 
Society of New South Wales, Sydney (130); Rhode Island 
Historical Society, Providence (134); Prof. O. N. Rood, New 
York Academy of Sciences (134); Dr. Morris Longstreth, 
Messrs. John R. Baker, J. S. Harris, George de B. Keim, 
George Stuart, College of Pharmacy, Philadelphia (134); 
State Library of Pennsylvania, Harrisburg (134); Mr. John 
F. Carll, Pleasantville (134); Prof. J. T. Rothrock, West 
Chester (134); Wyoming Historical and Geological So- 
ciety, Wilkesbarré (134); Signal Office, Washington (131, 
132, 133, and Transactions xvi, 1, 2, 3); Leander Mc- 
Cormick Observatory, University of Virginia (134); Denison 
Scientific Association, Granville, O. (134); Davenport Acad- 
emy of Sciences, Davenport, Iowa (134); Observatorio Na- 
cional de Tacubaya, Sociedad Cientifica “ Antonio Alzate,” 
Mexico (134); Museo Michoacano, Morelia; Bishop Crescen- 
cio Carrillo, Merida, Yucatan (134). 

Dr. Ruschenberger read an obituary notice of the late Dr. 
Gouverneur Emerson. 

The death of Julius E. Hilgard (Washington, D.C.), May 2, 
1891, was announced. 

The President reported that he had appointed Dr. Ruschen- 
berger to prepare the obituary notice of the late Dr. Leidy, 
and Prof. Barker that of the late Dr. LeConte (Berkeley, 
Cal.). 

Mr. R. Meade Bache read a paper entitled “ A Fragment of 
Objectionable University-Extension Teaching.” 

The minutes of the Board of Officers and Council were sub- 
mitted. 

Pending nominations Nos. 1220, 1221, 1222, 1223, 1224, 
1225, 1226, 1227, 1228 and 1229 were read, spoken to and 
balloted for. 

At the call of Committees, Prof. E. J. Houston, Chairman, 
reported a minute of resolutions adopted at the last meeting 
of the Committee on Library, but the hour of 10 P.m. having 
arrived, after which, by the laws of the Society (Chapter ix, 
§ 5), it is not permitted to take up new business, the considera- 
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tion of the Report and the matters therein contained, was 
postponed, on motion, to an adjourned meeting of the Society 
to be held at its Hall on May 29, 1891, at 8 P.M. 

Secretaries Barker and Brinton, the tellers appointed to 
conduct the balloting for members, reported the following to 
have been duly elected members: 

2188. Dr. René Gregory, Leipzig. 

2189. Prof. Henry W. Spangler, University of Pennsy!va- 
nia, Philadelphia. 

2190. Prof. A. de Quatrefages, Membre de |’Institut, Paris, 
France. 

2191. Sir Robert S. Ball, Astronomer Royal for Ireland, 
Dublin. 

2192. Prof. Charles E. Munroe, Newport, R. I. 

2193. Right Rev. William Stubbs, LL.D., D.D., Bishop of 
Oxford, England. 

2194. Dr. E. T. Hamy, Conservator du Musée du Louvre, 
Paris, France. 

2195. Prof. Jules Oppert, Membre de l'Institut, Paris, 
France. 

2196. Prof. Gaston Maspero, Paris, France. 

And the Society was adjourned by the President. 


An Adjourned Meeting was held May 29, 1891. 
Present, 11 members. 
President, Mr. FRALEY, in the Chair. 


The President stated the object of the meeting. 
Prof. Edwin J. Houston, Chairman, read the following ex- 


PROC. AMER. PHILOS. SOC, XxIx. 135. M. PRINTED JUNE 11, 1891. 
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tract from the minutes of the last meeting of the Committee 
on Library : 


The Library Committee respectfully reports to the Society that it is 
unable to understand the plans of the Committee on Extended Accom- 
modations as regards the general character of the new bookcases to be 
furnished, their location, number and size. 

The Library Committee cannot intelligently carry on the work dele- 
gated to it by the Society, unless its duties-and those of the Committee on 
Extended Accommodations be clearly defined by the Society. 


A general discussion took place, and the Chairman of the 
Committee on Extended Accommodations explained the work 
and the plans of the Committee. 

Prof. Houston stated the points at issue to be three, viz. : 


1. Does the Society desire all its books to be placed in the new Library 
room ? or, 

2. Does it wish any in the North room? or, 

8. Does it wish any in the Meeting room. 


On motion of Dr. Morris it was, nem. con. : 


Resolved, That the stock of publications issued by the Society shall 
be placed in a portion of the North room, 


On motion of Dr. Hayes it was, nem. con. : 


Resoloed, That the Committee on Extended Accommodations be @i- 
rected to locate and construct cases for books, and cabinets, in accordance 
with plans to be approved of by the Library Committee. 


On motion of Prof. Smyth it was, nem. con. : 


Resolved, That Daniel G. Brinton and Henry Phillips, Jr., and each of 
them, be appointed delegates to represent this Society at the meeting at 
Moscow, this year, of the Congres International d’ Anthropologie et Arché- 
ologie Prehistoriques, provided that the said appointment shall entail no 
expense whatever upon the Society. 


And the Society was adjourned by the President. 





